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ABSTRACT
Enterprise-wide Service Oriented Architecture (ESOA) is an architectural paradigm
for developing agile Enterprise-Wide Information Systems (EWIS) from looselycoupled and independent services. While vendors are vigorously promoting this
technology to practitioners, the implementation of ESOA across an entire enterprise
is not well understood by researchers because ESOA implementation at the
enterprise-level is full of challenges that require the enterprise to be ready for this
paradigm. Published literature has lacked an appropriate method for determining the
readiness of an organisation for ESOA implementation.

This thesis aims to develop a method to determine ESOA implementation readiness
in an organisation based on a Critical Success Factors Framework and a scorecard
method, which could be used to evaluate an organisation’s readiness in the
implementation of ESOA across the entire organisation.

The development and validation of the CSF Framework were conducted in three
phases. Phase 1 involved the development and validation of the CSF Framework by
two expert groups in two public sector organisations in Malaysia. Phase 2 involved
the development of the scorecard method, and the application of the validated CSF
Framework in conjunction with the scorecard to evaluate an organisation’s readiness
in ESOA implementation across the entire organisation. Phase 3 involved the
validation of the scorecard method to determine its content accuracy and usefulness
for an organisation.
The results from the validation of the CSF Framework (Phase 1) suggest that the
CSF Framework is comprehensive and provides insights about why each factor is
critical for ESOA implementation at the enterprise level. Critical reflection on the
scorecard evaluation of the test case organisation in Malaysia (Phase 2) has revealed
several issues related to both the strengths and weaknesses of the organisation during
ESOA implementation. These issues are useful lessons for other enterprises. Finally,
the results of the validation of the scorecard method (Phase 3) suggest that the
scorecard method, which incorporates the validated CSF Framework, is accurate and
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useful in determining an organisation’s readiness for ESOA implementation at the
enterprise level.
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CHAPTER 1 INTRODUCTION
Service Oriented Architecture (SOA) is gaining popularity due to its architectural
paradigm for developing agile Enterprise Wide Information Systems (EWIS) and
enterprise architecture. SOA’s notion of reusing existing services first before
developing new services has created interest, with many enterprises beginning to
consider the adoption of SOA in the hope of reducing long-term organisational IT
development costs.

The adoption of the SOA paradigm across an entire organisation for building largescale agile EWIS is called Enterprise-wide SOA (ESOA). While many vendors are
vigorously promoting SOA/ESOA and the related service benefits, little is
understood about the use of SOA at the enterprise level. There are many
misconceptions associated with ESOA because ESOA is not a product nor is it a
complete architecture (Lewis et al. 2007). The debate about whether SOA suites are
true SOA (as vigorously claimed by vendors) is one such example of these
misconceptions (Lewis et al. 2007). Also, there are many technical and
organisational challenges that come with ESOA implementation at the enterprise
level. A study by Gartner suggested that less than 25% of enterprises have the
technical and organisational skills to deliver ESOA (Müller et al. 2009).
Surprisingly, many researchers in the SOA domain focus predominantly on technical
research or small-scale SOA, with little attention paid to large-scale ESOA
implementation in an entire enterprise.

ESOA is a complex piece of IT innovation; an organisation therefore needs to
transform itself beyond technical readiness to support and implement this
architectural paradigm. However, the review of the literature (see CHAPTER 2)
found that there is no appropriate method for determining when an organisation is
ready to implement ESOA in the entire organisation. Thus, the aim of this research is
to fill this gap; this research will develop an appropriate method to evaluate whether
an organisation is ready to implement ESOA in the entire enterprise using a topdown approach.
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This chapter provides an overview of the thesis by firstly presenting the research
background, the purpose of this study and the research significance. This is followed
by the research methodology, the scope of this study and lastly, an overview of the
thesis structure.
1. 1 Background
Every year, enterprises spend millions in the adoption of EWIS (Chung and Snyder
2000; Staehr and Byrne 2011) to transform their organisations into “integrated
enterprises” (Chung and Snyder 2000). Traditional EWIS or Enterprise Systems (ES)
are package-based systems that integrate all the core business functions and
information flows of the organisation (Zhou and Sun 2009; Harris and Ahmed 2011).
Although these package-based systems are supposed to integrate all business
functions (Themistocleous et al. 2002; Harris and Ahmed 2011), they are often
difficult to keep up-to-date with changes in business processes and information
needs, and with organisational growth (Markus et al. 2000).

While traditional EWIS or enterprise systems have many known benefits (such as
integrated suites) (Chung and Snyder 2000; Themistocleous et al. 2001; Lorincz
2007; Shao et al. 2011), these systems have various limitations. First, package-based
systems are not suitable for enterprise application integration across an entire
organisation or for integration with other legacy or autonomous systems that co-exist
in the enterprise (Themistocleous et al. 2002). Second, traditional EWIS are closed
systems that tightly integrate application modules with the data (Chung and Snyder
2000), therefore, it is costly to modify an EWIS so it can integrate with other
autonomous or legacy systems to meet the entire enterprise requirements. Moreover,
it is claimed that EWIS only work well for integration across the entire enterprise
when an organisation adopts the package-based system for the entire organisation
and abandons existing legacy systems (Themistocleous et al. 2002). Third, traditional
EWIS only integrate applications based on functional integration. Enterprise
integration should also target low-level structural and behavioural integration of the
applications that exist across the entire enterprise. Therefore, a package-based system
must provide integration beyond the traditional point-to-point integration capability
of the applications (Harris and Ahmed 2011). Fourth, traditional EWIS is also
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difficult to modify because an organisation must rely on the expertise of one vendor
for continuous changes and system support (Zhou and Sun 2009). However, changes
in information needs and business process requirements cannot be avoided in modern
enterprises.

With the advent of web services technology, Service Oriented Architecture (SOA)
has emerged to leverage on web services technology to support the development of
agile systems and the integration of multiple systems in the enterprise (Michlmayr et
al. 2008) by easily applying service capabilities drawn from different service
capability ownerships (OASIS 2006; Demirkan et al. 2008). Unlike traditional
EWIS, SOA does not tie an organisation to a single service provider. EWIS that are
built based on SOA are responsive to business requirements, because services that
have been previously developed for one business domain can be reused to develop
new business services for other business domains or applied to the entire enterprise
(Linthicum 2007). Reuse of the existing services first, before developing new
services, is the key to reducing IT development costs in the enterprise in the long run
(Harris and Ahmed 2011). With SOA, enterprises do not have to abandon their
legacy systems but can continuously gain benefits from these systems by simply
exposing these systems as services (Channabasavaiah and Holley 2004).

SOA is also described as an architectural paradigm for developing an application
system (Rosen et al. 2008) from loosely-coupled services. An enterprise’s business
services are no longer closed systems. Now, various services can be deployed using
service capabilities from multiple service providers or business domains (OASIS
2006; Demirkan et al. 2008; Michlmayr et al. 2008; Harris and Ahmed 2011). SOA
ensures that enterprises are not continuously dependent on a single vendor to support
the entire enterprise’s needs for the development and integration of agile enterprise
(Erl 2005; Demirkan et al. 2008; Michlmayr et al. 2008). The notion of SOA can also
speed up the development of coarse-grained services into application systems
through the assembly and reconfiguring of readily available service capabilities from
multiple service providers (Cherbakov et al. 2005).
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While service benefits are well covered in the literature (Baskerville et al. 2005;
Yoon and Carter 2007; Beimborn and Joachim 2008), it is not easy to transform SOA
into actual service benefits (Becker et al. 2009) at the enterprise level (Rosen et al.
2008). Evidence suggests that there are challenges or threats that are associated with
SOA when this architectural paradigm is used throughout the entire enterprise
(Luthria and Rabhi 2008; Marks 2008; Rosen et al. 2008; Hojaji and Shirazi 2010).
Service issues such as the proliferation of services throughout the processes of the
entire service life cycle need to be properly managed from the moment a service is
created, during service registration, to changes in service versioning and service
maintenance (Boerner and Goeken 2009). The idea of reuse of the existing services
by simply exposing services for continuous use appears to be more complex than is
claimed in the literature. Abdul-Manan and Hyland (2011) found that users are
unwilling to assume responsibility for common or shared services for reuse across an
entire enterprise.

It is also difficult to implement ESOA for the entire enterprise because ESOA
assumes a willingness to collaborate from many business units or divisions within
the enterprise and to share with other units those services that were first developed
for their own needs. The enterprise also has to deal with complexity in standardising
business processes and functions, establishing collaboration, and securing agreement
to create common services before the business processes and functions can be reused
in other services (Brown and Carpenter 2004). The enterprise also needs competent
vendors with specialist skills and expertise when adopting ESOA (Abdul-Manan and
Hyland 2011).

ESOA requires the enterprise to manage managerial issues more thoroughly than
technical issues (Lee et al. 2010; Aier et al. 2011). ESOA adoption and
implementation at the enterprise level requires the right strategy, people, process and
technology to deliver service collaboration across the entire enterprise. According to
Poi, Sleight et al.(2001), enterprises rarely focus on the organisational changes
necessary to ensure governance to effectively implement ESOA. Evidence also
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suggests that organisational change readiness could have impacts beyond the
structural change of an organisation (Abdul-Manan and Hyland 2011).

The SOA literature is dominated by technical research or cases of small-scale
adoption of SOA in an organisation. This notion of SOA, which assumes that
services work on a small-scale basis in an organisation, is not sufficient to address or
understand the entire enterprise needs for SOA at the enterprise level (Brown and
Carpenter 2004). Thus, this research in the ESOA domain is timely in light of many
early adopters (i.e. private and public sector organisations) that are beginning to
show interest and action beyond the simple decision to adopt ESOA.
1. 2 Purpose of the study
It has been observed in the previous section that ESOA across the entire enterprise is
complex to implement due to managerial issues (Aier et al. 2011). An enterprise
needs far-reaching organisational changes to successfully transform and implement
ESOA (Poi et al. 2001).

Bieberstein et al. (2005) suggest that organisations require flexible or agile
organisational structures that can leverage on service concepts in order to facilitate
organisational collaboration across business units. This research argues that, although
this notion can easily be applied in private sector (i.e. profit making) organisations,
this is not necessarily so in public sector organisations which have different and
unique organisational characteristics (Hutton cited in McAdam and Donaghy 1999).
With the rigid hierarchical structure and divisional control typical in public sector
organisations (Hutton cited in McAdam and Donaghy 1999), it is arguable whether it
is feasible to apply Bieberstein et al.’s (2005) idea in such organisations.

There are various methods proposed for addressing ESOA implementation readiness
in the literature. Some vendors recommend a preliminary approach to assessing an
organisation’s readiness before the adoption of ESOA (BEA 2005; Reynolds 2009).
Others suggest focusing solely on SOA governance activities (Marks 2008; Hojaji
and Shirazi 2010) that can be used to manage the organisation and service life cycle
before an organisation is ready to implement large-scale ESOA at the enterprise

6

level. This research argues that such an approach is less appropriate because SOA
governance takes years to mature in an organisation.

Other methods for achieving SOA maturity suggest that an organisation has to deal
first with basic SOA implementation before it can reach an advanced stage of SOA;
as an organisation’s technical SOA progresses and matures, it becomes fit to
implement ESOA.

Although both of these methods (i.e. SOA maturity and SOA governance) may seem
feasible and workable in many organisations, they may not be suitable in enterprises
that have an urgent need to use SOA. Furthermore, most of these models are also
conceptual and are based on vendors’ recommendations which were developed using
research methods that lack rigor. Thus, this research argues that there is a critical
need to address organisational needs for quick wins to adopt ESOA.

Some literature discusses the use of Critical Success Factors (CSFs) (Lawler et al.
2009; Vegter 2009; Lee et al. 2010; Aier et al. 2011) for quick wins for SOA
implementation, but the scale or scope of the SOA projects adopted in these studies
is unknown. An extensive literature search has identified no empirical research that
has used a CSF approach to address organisational readiness for ESOA
implementation in an organisation. This research contends that there is a critical need
for a holistic framework that addresses managerial and technical readiness for ESOA
implementation in the entire organisation; discussion of this issue is largely absent
from the literature.
For the purpose of this study, an organisation’s readiness to implement ESOA is
defined as the availability of organisational resources and supporting conditions
(Tarafdar and Vaidya 2007) for the realisation of ESOA implementation at the
enterprise level for building agile EWIS. Thus, the main aims of this research are to
develop a readiness framework based on CSFs and a method that can be used to
determine an organisation’s readiness for the implementation of ESOA across the
entire organisation, from the service implementer’s perspective.
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The review of the literature also identified a gap in the understanding of ESOA
implementation beyond the decision to adopt the SOA paradigm across an entire
enterprise. This research adopts the CSF approach and incorporates a scorecard
method into the CSF Framework. This scorecard method, used separately, could
serve to learn about organisational readiness issues during ESOA implementation.
The organisational issues that emerged from this study could also be used as lessons
learnt for an organisation that has a similar intention to implement ESOA across their
entire organisation.
1. 3 Significance of the study
This study involves the development of a method to evaluate ESOA implementation
readiness of an organisation based on a Critical Success Factors and a scorecard
method which could be used to evaluate an organisation’s readiness in the
implementation of ESOA across the entire organisation. This study is significant
firstly because there do not appear to be any studies of this kind in the literature. The
development of this CSF Framework and a scorecard method to evaluate the
organisational readiness to implement ESOA are timely because ESOA
implementation at the enterprise level is not well understood in the literature (Veger
2008).

Secondly, the study also proposes a methodological approach of using the CSF
Framework and the scorecard method: the step-by-step process to produce an
organisational scorecard report which can be used by organisations in various
industry domains to assess ESOA implementation readiness in their organisations as
described in Chapter 3 is a significant outcome of this study.

The process of

developing and validating these artefacts (i.e. the CSF Framework and the scorecard
method) in various phases of this research is a significant outcome of this study.

While SOA has gained much attention in academic and practitioner communities,
there is little in the literature that provides critical analysis on the various methods,
the way in which ESOA works or how an organisation becomes ready to deal with
ESOA in the entire enterprise.
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The availability of this Framework and a scorecard method could provide several
opportunities for future studies. First, this study could be used to understand factors
that are critical for ESOA implementation at the entire enterprise level, beyond the
stage of the decision to adopt ESOA. The development and subsequent validation of
this Framework in real industry practice at the same time enhances our understanding
of how ESOA is practiced in some industries, providing information that is new and
different to that claimed in the literature. Second, the availability of the Framework
and the scorecard method to assess an organisation’s readiness for the
implementation of ESOA can be used to critically observe the readiness of
enterprises that then move on to implement ESOA in the future. Third, the scorecard
itself can be used to critically study organisational issues during ESOA
implementation at the enterprise level. All of these issues are covered only to a
limited degree in the literature.

Therefore, the results of this research are significant to the following interest groups
researchers who have interest in understanding ESOA in the entire enterprise; IT
practitioners and enterprises that are looking for quick wins for ESOA at the
enterprise level; and policy makers in the government sector who are involved in
ESOA adoption decisions in an outsourced project environment. Detailed discussion
of the significance of this study to each of these groups is provided in Chapter 5 of
this thesis.

Another limitation of the literature to date is that most studies that discuss CSFs in
SOA implementation have only provided CSFs recommendations as a prescriptive
list without testing the CSFs in a real SOA implementation organisation. However,
this study has developed and validated the CSF Framework and the scorecard
method and used these two artefacts to evaluate the actual readiness of an
organisation involved in real ESOA implementation, in which the end validation
process of these artefacts would produce more viable artefacts (i.e. the CSF
Framework and the scorecard method). By addressing each of these processes (the
development and the validation of these artefacts), this research has fulfilled the
design science research requirements (see Section 5. 5) and provided useful and
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practical findings for researchers, IT practitioners, IT managers and policy decision
makers who are concerned with achieving quick wins or factors for ESOA
implementation beyond the simple adoption decision phase.

This research may also be significant to managers and IT executives of organisations
that are considering ESOA implementation for their entire organisation. The outcome
of the scorecard report completed for the test case organisation in this research can
provide some useful lessons learnt for other organisations to follow in the future.
1. 4 Research methodology
This study uses a design science research approach following the guidelines
suggested by Hevner et al. (2004) and mixed methods of data collection. Design
science research combined with a mixed methods approach applied across three
phases allows this study to satisfy the research objectives set forth in this thesis. A
detailed explanation of the adoption of the design science research approach, as well
as the methodology of this study more broadly, is covered in CHAPTER 3.
1. 5 Scope of the study
This study aims to develop a method to evaluate organisational readiness for ESOA
implementation. This study has developed a CSF Framework and a scorecard method
which are used to evaluate an organisation’s ESOA implementation readiness at the
enterprise level. The CSF Framework was initially tested by expert groups from two
public sector organisations and the scorecard method was tested in-depth in a test
case study of a single public sector organisation. It is suggested that the readiness
model and method (i.e. the CSF Framework and the scorecard) developed in this
study are suitable for application in other organisations with a similar organisational
contextual environment (e.g. other public sector organisations). Therefore, the
findings of this study cannot be generalised to private sector organisation without
further research to determine whether this set of CSFs is complete and useful for
such organisations.
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However, the initial set of CSFs identified in this study is to some extent, applicable
to any public organisation that is seeking quick wins to implement ESOA for the
entire enterprise.

ESOA implementation is more complex than SOA. Thus, the CSF Framework
derived from the literature is only tailored for enterprise use. Given that there are
various implementation methods proposed in the literature and that SOA technical
requirements are unique for each enterprise (Rosen et al. 2008), this research does
not

address

detailed,

technical

readiness

of

low-level,

service-oriented

characteristics. This research instead focuses on the high-level factors against which
an organisation should be ready if it wishes to implement ESOA at the enterprise
level. Aspects of service design at the low-level are also excluded from this research
because there are various ways to implement ESOA (McGovern et al. 2006).
Nevertheless, the current factors (i.e. CSFs), which were derived from the literature,
have been validated in a public sector organisation and determined to be
comprehensive and acceptable in practice (Abdul-Manan and Hyland 2011).

1. 6 Overview of this study
The overview of this study is depicted in Figure 1.1 as shown below.
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Figure 1.1: Overview of this study
Initially as shown in Figure 1.1, a review of the underlying concepts in the literature
was undertaken. The key concepts of this research include:

Enterprise Wide Information Systems (EWIS) or Enterprise Systems
concepts;



Service Orientation Architecture (SOA); and



Enterprise-wide SOA (ESOA) implementation challenges.

After completion of the literature review, this study commenced three phases of
research in order to satisfy these objectives:

Phase 1: Development and validation of a CSF Framework
A review of the literature demonstrated a need to build a readiness framework to
address an organisation’s readiness for ESOA implementation at the enterprise
level. The CSF Framework was developed based on critical analysis of various
literature. Following a design science research approach, the CSF Framework
was validated by groups of IT experts from two public sector organisations in
Malaysia.
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Phase 2: The development of a scorecard, which is incorporated into the CSF
Framework, to assess the readiness of an organisation for implementing ESOA at
enterprise level
The CSF Framework alone would be insufficient to measure or assess an
organisation’s readiness to implement each CSF associated with ESOA, because
the CSF Framework provides only partial validation of the artefact. Therefore,
the CSF Framework was extended to include a scorecard method for determining
the true state of readiness of an organisation. The scorecard method was then
used to test for its utility in a test case organisation which was implementing
ESOA.



Phase 3: Validation of the scorecard method
Having determined the state of ESOA implementation readiness of a test case
organisation, the output of the scorecard method (i.e. the scorecard report) was
validated by the same test case organisation. This validation confirmed the
accuracy and usefulness of the scorecard report in determining the actual state of
the case organisation’s readiness for ESOA implementation. The results of the
scorecard validation have confirmed that the scorecard method is accurate and
useful as a method to assess an organisation’s readiness for ESOA
implementation and thus proved its utility in practice.

1. 7 Organisation of this thesis
Chapter 1 has provided an overview of the research problem and the motivation of
this research. The remaining thesis is organised as follows.

Chapter 2 presents a conceptual framework that is used to frame and structure the
review of the literature based on three main topics. The review of the first topic,
Enterprise-wide Information System (EWIS), begins with the definition of the term,
highlights some benefits and drawbacks of these traditional EWIS or Enterprise
Systems and explains the need for Service Oriented Architecture (SOA). The second
concept is Service-Oriented Architecture (SOA). This section provides an overview
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of SOA and presents SOA definitions, characteristics, service definitions and
components of services. The review then addresses the third concept: SOA when it is
used at the enterprise level or in ESOA. Definitions of the concept, ESOA
implementation challenges, various ESOA implementation readiness models
proposed in the literature and the research objectives of this study are presented.

Chapter 3 describes the research methodology from a design science research
perspective and details the phases of this study. It explains the development of the
CSF Framework and the scorecard method and the validation process of the two
artefacts to comply with design science research (Hevner et al. 2004). Details are
provided about the research methodology; the use of mixed methods of data
collection; the development of the artefacts; the use of the artefacts to evaluate an
organisation’s readiness for ESOA; and the process of validation of the two artefacts
in a real organisation.

Chapter 4 focuses on the analysis of the results from various phases of this study.
The results include the validation of the CSF Framework by two groups of IT experts
in two public sector organisations in Malaysia; the evaluation results from the
scorecard method used to determine the readiness of an organisation for ESOA in a
real test case organisation; the evaluation results from the validation of the output of
the scorecard to determine the usefulness of the scorecard method; and issues that
emerged from the test case organisation’s readiness during ESOA implementation.

Finally, Chapter 5 draws some important findings from this study, addresses the
research limitations, summarises the conclusions of this study and offers suggestions
for future research directions.
1. 8 Conclusion
This chapter has presented an overview and the research motivation of this study,
and has identified that there are three main aspects of the domain that must be
addressed in this thesis. The following chapter presents reviews of these three main
points:

Traditional EWIS concept and some of its major drawbacks;
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Service Oriented Architecture (SOA) and its technical characteristics; and



ESOA concept and ESOA implementation readiness models for building agile
EWIS at enterprise level.
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CHAPTER 2

LITERATURE REVIEW

2. 1 Introduction
The previous chapter explained that traditional Enterprise Wide Information Systems
(EWIS) lack the flexibility and agility required in modern day enterprises. It has been
suggested that a Service Oriented Architecture (SOA) could be used to develop more
flexible and agile EWIS. However, to gain the many benefits of SOA as claimed in
the literature, SOA must be implemented across the entire enterprise for the
development of Enterprise-wide SOA (ESOA). Implementing ESOA in a large,
modern enterprise is a complex task (Krafzig et al. 2005; Veger 2008) and involves
organisational transformation, rather than technology alone, to address ESOA
(Arsanjani 2002; Cherbakov et al. 2005; Schropfer and Schonherr 2008; Lee et al.
2010).

It is still unclear whether the claimed benefits of ESOA can even be realised (Becker
et al. 2009). Faced with this uncertainty, many organisations are unsure whether they
should implement ESOA or whether they are ready to commence implementation.
The previous chapter has argued that what is required is a method to evaluate an
organisation’s readiness to implement ESOA.

To understand the situation more fully, this chapter presents a review of the literature
addressing the three main related concepts of EWIS, SOA and ESOA as shown in
Figure 2.1.
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Figure 2.1: Conceptual Framework for the review of the literature in this chapter

The conceptual framework shown above is used to frame the review of the relevant
literature. Section 2. 2 presents an overview of modern enterprises, the information
needs of modern enterprises and EWISs, and the benefits and drawbacks of
traditional EWISs. Section 2. 3 describes the concept of SOA, its various definitions
and characteristics, and the role it might play in developing agile EWIS. Section 2. 4
introduces the concept of ESOA, the challenges of implementing ESOA and various
ESOA implementation readiness and maturity models. The chapter concludes by
presenting the objectives of the current research.

Before commencing the review of the literature on enterprises and EWIS, it is
important to understand the underlying concepts of adoption and implementation
used in the innovation and IT innovation literature.
2.1.1

Innovation and IT innovation definitions

According to Damanpour and Wischnevsky (2006, p.271), innovation in a general
sense, is defined as the development and use of new ideas in an organisation. There
are two types of innovation discussed in the literature: technical or IT innovations,
such as new information systems or products and services, that are used in the
production process; and organisational innovations such as new ways of organising
business or administrative activities (Damanpour and Wischnevsky 2006; Bunduchi
et al. 2011). Organisational innovations are beyond the scope of this thesis.
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It appears that much of the IT innovation literature focuses on the stages of the IT
innovation process (e.g. generation, adoption, implementation, diffusion and
assimilation) (Swanson 1994; Hameed et al. 2012; Cresswell and Sheikh 2013).
However, the number and names of the stages of IT innovation as presented in the
literature vary greatly.
2.1.2

IT innovation process

Although there may be some exceptions, the IT innovation literature can largely be
divided into two groups based on the authors’ understandings of the nature of the IT
innovation process. Most studies focus on the process of adopting or applying an
already existing innovation within an organisation. This could be called the
‘adopter’s perspective’. Other studies focus on the generation or creation of an
innovation and its subsequent adoption or application in an organisation. This could
be called the ‘implementer’s perspective’. This classification of the literature is based
on Bunduchi et al. (2011), who describe two types of innovation process:

The generation or creation process; and



The application or acceptance process.

This thesis argues that the application or acceptance process must always be
preceded by a generation process, and so the innovation process must always consist
of both the generation and the application process. Apart from discussion in the work
of Bunduchi et al. (2011), this distinction between the generation and application
processes, and our subsequent definition of the innovation process as both a
generation process and an application process, is not found in the literature. The
reason it is not addressed in the literature is that studies taking an adopter’s
perspective (i.e. focusing only on the application process) are generally concerned
with the application/adoption of a single technology or custom-made technology in
an organisation. From this perspective, the generation of the new technology itself is
ignored because it lies outside the scope of what are generally called ‘adoption’
studies. Similarly, researchers from the implementer’s perspective assume that the
generation or creation process is integral to the innovation process, so for them, there
is no point in separating that process into two sub-processes or phases.
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However, the failure to acknowledge these two perspectives has led to much
confusion in the use of terminology. For example, a study based on the adopter’s
perspective may use the terms ‘adoption’ and ‘implementation’ synonymously to
mean the ‘application of an existing technology’. The same study may also use the
term ‘implementation’ to mean a sub-process within the overall adoption process.
Conversely, a study from the implementer’s perspective may also use the terms
‘adoption’ and ‘implementation’ to mean the entire innovation process, i.e. both the
generation and application of the new technology. The same study may also use
‘adoption’ to mean only the application process. So, to avoid confusion, the
following discussion of the literature will use the terms ‘generation phase’ and
‘application phase’ to describe the two sub-processes in the overall IT innovation
process.

There are several studies that attempt to describe the various stages of the innovation
process generally. For example, Thomas (1965 cited in Swanson 1994) states that the
stages of innovation are initiation, adoption and implementation.

Damanpour and Wischnevsky (2006) provide two perspectives on the innovation
process stages. The generation or creation phase of innovation includes activities
such as research, design and commercialisation efforts by a supplier organisation or
producer of the innovation before the innovation (e.g. product or system) is
transferred to other organisations for adoption. The adoption phase includes initiation
and implementation stages of the innovation by the adopting organisation. The
initiation stage encompasses all activities undertaken by the adopting organisation to
recognise, be aware of and evaluate the innovation, which then leads to the
organisation’s decision to adopt. The implementation stage in the adoption phase
covers all activities and actions completed by the adopting organisation to modify the
innovation, the initial use of the innovation, and the continuing use of the innovation
until it becomes routine in the adopting organisation (Damanpour and Wischnevsky
2006, p. 274). In this context, the implementation stage is part of the adoption phase.

19

Rogers (1995 cited in Damanpour and Wischnevsky 2006) describes the innovation
process as commencing with the decision to do research, then recognising the
research

problem,

developing

an

innovation

to

address

this

problem,

commercialising the innovation, diffusing the innovation, decision to adopt the
innovation, implementing the innovation and considering its impacts.

Returning now to the IT innovation literature, a review of this literature shows that
most past studies that adopt Rogers’ perspective use the terms ‘adoption’ and
‘implementation’ as being interchangeable or as a single process, for example in
these studies (Tung et al. 2000; Bruque and Moyano 2007; Graham et al. 2012).
Interestingly, most of these studies that used the adoption perspective also focused on
either the decision to adopt or on the utilisation of an IT innovation. Furthermore,
most past studies on adoption only considered a single type of IT innovation for
adoption purposes (Swanson 1994).
2.1.3

Adopter and implementer perspectives

In Section 2.1.2 it was suggested that there are two distinctly different perspectives
on IT innovation, namely:

The adopter’s perspective, which focuses on the application of an existing IT
innovation in an organisational setting; and



The implementer’s perspective, which focuses on both the generation of a new IT
innovation and the subsequent application of that IT innovation in an
organisational setting.

As explained in Section 2.1.2, the terminology used to describe the stages of IT
innovation is poorly defined. This is particularly problematic for the terms ‘adoption’
and ‘implementation’. However, there is a broad and well-established literature base,
often described as ‘adoption studies’, that corresponds to the adopter’s perspective.
Examples of adoption studies include:


Swanson (1994) who proposed a taxonomy of IT innovation;



Iacovou et al. (1995) who studied EDI adoption;



Chau (1997) who studied open system adoption;



Yang (1999) who studied CASE tools;
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Tung et al. (2000) who studied Lotus Notes adoption;



Troshani et al. (2011) who studied Human Resources Information System (HRIS)
adoption in public sector organisations in Australia;



Ghobakhloo et al. (2011) who studied electronic commerce adoption;



Low et al. (2011) who studied cloud computing adoption decisions;



Bunduchi et al. (2011) who studied the benefits and costs of RFID adoption;



Hameed et al. (2012) who studied the adoption process for generic IT
innovations; and



Vest (2010) and Cresswell and Sheikh(2013) who studied hospital systems and
health information technology adoption.

Despite the breadth of these studies, one common feature is that the term ‘adoption’
is used interchangeably with the term ‘implementation’.
The review of this literature also determined that few studies in the adoption
literature (for example, Hausman and Stock 2003; Bunduchi et al. 2011) distinguish
‘adoption’ from ‘implementation’. Furthermore, most of these studies focus mainly
on the decision to adopt IT by the potential adopter organisation, and only on a single
type of IT innovation in the adopting organisation. Instances of studies where an
organisation wishes to adopt several types of IT innovation in a single adoption
process are rarely found in the adoption literature.
Within the IT adoption literature, the term ‘adoption’ is closely related to and is some
cases

used

synonymously

with

the

terms

‘deployment’,

‘diffusion’,

‘implementation’, ‘infusion’, ‘integration’, ‘normalisation’ and ‘routinisation’
(Cresswell and Sheikh 2013). Given that all of these terms are used to describe the
pattern of adoption for an IT innovation in the adopting organisation, it is important
to understand the meaning of each of these terms.

According to Cresswell and Sheikh (2012, p.2), the term adoption refers to the
acceptance and incorporation of IT systems into everyday practice. Deployment is
the process of putting technology into use in the organisation; diffusion is the study
of how, why and at what rate technology and new ideas spread through an
organisation. Implementation is the consideration and the introduction of the use of
IT systems. Infusion is the degree of comprehensiveness or sophistication of use and
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the degree to which the system is embedded within an organisation. Integration is the
process by which technology is incorporated within an organisation; normalisation is
the process by which an innovation becomes routine; and routinisation is the process
by which using an innovation becomes part of regular organisational practice.
However, it is worth noting all of these terms above are focused only on the
‘acceptance and utilisation’ of the IT innovation in an organisation. From the
adoption process perspective, it appears that these terms only involve the adoption
process; this adoption occurs after the creation or generation process of the IT
innovation. It appears that the process of creating an IT innovation by the innovating
organisation (e.g. the supplier which produces the technology), is not included as part
of the adoption process described above.
The term ‘implementation’ also has several meanings in the literature, ranging from
narrow to broad definitions. In the adoption and diffusion literature (discussed
above), the term implementation is commonly understood as the stage when IT
innovation is accepted and utilised by the adopting organisation (Marble 2000). For
example, Klein and Sorra (1996, p.1055) define implementation as the process of
gaining users’ appropriate and committed use of an innovation. This review of the
implementation literature also found that there is very limited description of the
implementation process from the IT implementer’s perspective.
It can therefore be concluded that, unlike the adopter’s perspective, the
implementer’s perspective is not strongly represented in the literature. However,
some authors have used the implementation concept based on the implementer’s
perspective as mentioned in Section 2.1.3 above. For example, Swanson (1988 cited
in Marble 2003) defined implementation as a decision-making activity used to
convert a design concept into system use or realisation from the implementer’s
perspective, and Lucas (1981 cited in Marble 2000, p.134) defined implementation
as the on-going process of the entire application systems development lifecycle
(including

feasibility

study,

systems

analysis

and

design,

programming,

development, training, conversion, installation and evaluation of the systems). It
appears that the definitions of the term implementation presented by both Swanson
and Lucas include the creation or generation stage of IT innovation. In this thesis,
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Lucas’ (1981 cited in Marble 2000, p.134) definition of the term implementation is
adopted, however for the purposes of this research its meaning is expanded to
include the term ‘integration’ because this thesis is also concerned with integration of
EWIS. In this thesis, the term implementation refers to the creation, building,
development, integration and deployment of an enterprise IT innovation from the IT
implementer’s perspective. This definition has been adopted because it covers the
building and design of the IT innovation from the IT implementer’s perspective and
it aligns with Gregor’s (2002) open definition of an Information System or
Technology as the effective design, delivery and use of a system and the impact of
that system in an organisation.
2. 2 Overview of modern enterprises and Enterprise-wide Information
Systems (EWIS)
The aim of the current research is to develop a framework and a method to evaluate
the ESOA implementation readiness of an enterprise. To understand this aim, it is
necessary to understand what ESOA is and why the measurement of ESOA
implementation readiness is a useful and significant task. Each of these issues will be
addressed in Section 2. 44. However, it is worthwhile at this stage to explain the
context in which ESOA has evolved and in which it is currently being used.
Described simply, ESOA’s evolution has occurred in the context of the development
of systems to meet the information needs of modern day enterprises. Section 2.2.1
and Section 2.2.2 will discuss the changing concept of an enterprise and the
information needs of enterprises.
2.2.1

Definitions of an enterprise

‘Enterprise’ is a complex concept that has evolved significantly over the last few
decades. However, according to Cohen et al (2009), the term enterprise is still illdefined. This review of the literature found that most publications discussing the
topic do not provide a direct definition of the term ‘enterprise’. Most literature
simply used the term enterprise in a way that indicated the authors were referring to
‘a company’, ‘an organisation’, ‘an entity’, ‘an institution’, ‘large businesses’, ‘a
firm’, ‘government organisation’ or ‘enterprise-wide organisation’ (Weill 2004;
Binder and Clegg 2007; Guijarro 2007). Guijarro (2007, p. 96) defines an enterprise
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as “a company, an institution or a department within a company or an institution”.
However, Binder and Clegg (2007) perceive the scale or size of an enterprise to be
significant. They state that a traditional company that has joint ventures with other
companies, or has collaboration relationships or activities outside of its own
traditional company, is called an enterprise.

Liikanen (2003, p.37) provides a full definition of an enterprise from the economic
development perspective, stating an enterprise is “any entity engaged in an economic
activity irrespective of its legal form”. Such entities include self-employed persons,
family businesses, partnerships and associations involved in economic activities. The
classifications of micro, small and medium-sized enterprises are used, with the
categories differentiated by staff headcount and various other factors and economic
transformations that are beyond the scope of this thesis.
Weill’s (2004) study does not provide a direct definition of the term enterprise.
However, in his research to evaluate top performers of IT governance, the author
concludes that all governmental organisations and firms are enterprises or enterprisewide organisations. Lloyd and Galambos (1999) provide the characteristics of an
enterprise, describing an enterprise as a large business that has thousands of
employees or millions of customers.
This thesis adopts Cohen et al.’s (2009, p.1) definition of a modern enterprise
because it is the most appropriate to the context of this research. This definition
refers to an enterprise as a large, complex organisation with many different divisions
or units; each division or unit of this organisation is responsible for achieving its own
business and at the same time contributing to the overall enterprise mission.

While it is conceivable that large-scale enterprises will become even larger and more
complex in the future, the definition above appears to be valid at the time of writing.
2.2.2

Information needs of modern enterprises

Given the scope and complexity of modern enterprises, it is natural that
communication and the sharing of information across such enterprises are essential.
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A host of new technologies have arisen to support information sharing, most notably
Local Area Networks (LANs), Wide Area Networks (WANs), the Internet, Intranets,
the World Wide Web (the Web), Web 2.0 and Web Portals. These new technologies
have not only provided mechanisms by which information can flow across the
enterprise but also flow to customers, government agencies and trading partners. At
the same time, new technologies like Management Information Systems, Expert
Systems, Decision Support Systems, Geographical Information Systems, Knowledge
Management, Supply Chain Management and Customer Relationship Management
have added new types of information to the already extensive array of fundamental
business processing systems such as accounting and finance systems, inventory
control systems, human resource management systems and manufacturing systems.
As both academics and practitioners have struggled to describe these new enterprises
and the information technologies used in them, a number of terms were coined and
proliferated. These terms included Enterprise Solutions, Enterprise Systems,
Enterprise-Wide Systems, Enterprise-Wide Information Systems, Enterprise IT
Solutions, Enterprise-Scale Solutions and the like. Most, if not all, of these terms
were in use in the 1990s and so their use of the term ‘enterprise’ often reflected a
simpler type of enterprise than the now common large-scale enterprise, and the terms
‘solutions’ and ‘systems’ often described a single application, providing it was used
across the whole of the enterprise or at least across some internal enterprise
boundaries. Therefore, it was not uncommon to find a document management tool
like Lotus Notes being described as an Enterprise Solution because it solved a
problem across most or all of an enterprise. Similarly, a database of medical records
may have been described as an Enterprise System because it made data available to
users across a large hospital comprised of many different clinical units. Terms like
Enterprise Solution, Enterprise System or Enterprise-Wide Information System were
used by product vendors and consultants to describe any new application that could
be sold to an enterprise, and so the terms themselves began to lose meaning. A
summary of the academic literature on EWIS/Enterprise Systems is presented in
Table 2.1.
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Table 2.1: Summary of EWIS/Enterprise Systems definitions
Author (s)
(Shao

et

Definitions
al. Enterprise Systems are software packages that offer integrated
solutions to a company’s or organisation’s information needs.

2011)
(Seddon

et

al.
Enterprise Systems are large-scale, real-time, integrated

2010,p. 305)

application-software packages to support processes and
information flow within and between complex organisations.
Enterprise Systems include Enterprise Resource Planning and
(Mattila

et

al.

2010)

all the other applications providing an integrated information
system for most functions of a company or organisation.

(Fink

and Enterprise Systems are large-scale organisational systems

Markovich 2008)

designed as integrated sets of software modules linked to a
common database.

(Wang

et

al. Enterprise Systems are commercial software packages for

2008)

seamless integration of all the information flows through a
company.

(Kansal 2008)

EWIS comprise popular systems such as ERP, Supply Chain
Management, Knowledge Management Systems etc.

(Rikhardsson and Enterprise Systems are defined by the American Production
Kræmmergaard

and Inventory Control Society (APICS) as a technology to

2006, p. 37)

manage and organise the processes of an enterprise.

(Wognum et al. Enterprise Systems are software packages that have been
developed to support many aspects of a company’s

2004)

information needs by offering integrated solutions covering
many areas and tasks of a company.
(Sathish
2003)

et

al. Enterprise Systems are comprehensive, complex, customisable
integrated application software that support core business
processes and administrative areas of enterprises in different
industries.

26

(Parr and Shanks Enterprise wide systems are comprehensive package software
2000, p.1 )

which aim for total integration of all business processes and
functions of the organisation.

(Davenport 1998, Enterprise Systems are commercial software packages for
p. 121)

seamlessly integrating all the information flowing through a
company including financial and accounting information,
human resource information, supply chain information and
customer information.

Many of these ‘systems’ or ‘solutions’ were custom built for particular organisations.
At the same time, however, many software vendors were realising that they could
produce generic packaged applications that could, in theory, be used by many
different enterprises, even in different industry sectors. Such pre-packaged
applications proliferated but only added to the variety and complexity of software
applications running in an enterprise. Both small- and large-scale enterprises were
faced with an increasing portfolio of applications that were unable to communicate
with one another. These were described in the literature as silo applications or legacy
applications, and both enterprises and vendors began to seek ways to integrate some
or all of these applications. New programming paradigms, methodologies,
frameworks and architectures proliferated in an attempt to speed up the development
of new applications that could be integrated with one another and with legacy
applications.

The search for the ability to integrate applications gave rise to the development of
Enterprise Resource Planning (ERP) systems. Various definitions of an ERP are
shown in Table 2.2 below.
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Table 2.2: Sample of ERP definitions
and ERP are defined as packages that integrate information and

(Kanellou

Spathis 2011)

information-based processes within and across functional areas
in an organisation.

(Zhou and Sun ERP is an EWIS that integrates and controls all the business
2009)

processes in the entire organisation.

(Razmi

et

al. ERP is an integrated and corporate-wide system that automates

2009)

core activities of the enterprise.

(Lorincz 2007)

ERP is an accounting-oriented information system for
identifying and planning the enterprise-wide resources needed
for customer orders. It is also a method for the effective
planning and control of all resources needed to take, make, ship
and account for customer orders in a manufacturing,
distribution or service company.

(Lee
2000)

and

Lee An ERP application is an enterprise-wide package that tightly
integrates all business functions into a single system with a
shared database.

(Gibson et al. ERP systems are integrated, enterprise-wide systems which
1999)

automate core corporate activities such as manufacturing,
human resources, finance and supply chain management.

Initially, these ERP systems were quite modest attempts to integrate a number of
core functions within an enterprise, however they rapidly grew in complexity and
functionality. Many proponents of ERP saw them as providing a complete, integrated
solution across the enterprise and so it was natural that they were described as
Enterprise Solutions (Al-Mashari et al. 2003) in the sense that they provided a
complete information solution for the enterprise. However, the term most often used
to describe ERPs was ‘Enterprise System’, suggesting that ERP would provide a
single, fully-integrated system that supported all of an enterprise’s information
needs. Descriptions of such ERP included:

“ERP is an Enterprise System that affects all the departments of a company”
(Kanellou and Spathis 2011, p. 495).
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“ERP is synonymous to integrated standard software packages, enterprise
systems, enterprise-wide systems, enterprise business-systems, integrated vendor
systems and enterprise application systems” (Al-Mashari et al. 2003, p. 353).



“ERP or Enterprise System seamlessly supporting and integrating the full range
of business processes and making data visible across the organisation in real
time” (Strong and Volkoff 2004, p. 22).

The concept of an Enterprise Solution, an Enterprise System, an Enterprise-Wide
Information System or a large-scale ERP was immensely appealing to most
enterprises because it promised so many potential benefits, as shown in Table 2.3
below.
Table 2.3: Summary of Enterprise System benefits
Anticipated benefits from Enterprise Systems

Authors
(Markus

and



Tanis 1999)

Seamless integration throughout the information flow
of the entire organisation



Support generic business processes and best practices
for cross-functional efficiency and effectiveness

(Ross 2000)

(Gupta 2000)



Eliminate redundant data entry



Integrate applications cross-functionally



Reduce software maintenance through outsourcing



Provide a common platform



Streamline process improvement



Improve data visibility



Provide operating cost reductions



Increase customer responsiveness



Improve strategic decision making



Link supply-chain application with other business
systems and thus increase users’ efficiency and
productivity



Facilitate cross enterprise application integration



Share information with customers and suppliers
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Deliver real-time information



Improve decision making through availability of timely
and appropriate information



Improve process time



Reduce planning inaccuracies

(Themistocleous



Overcome problems of legacy system

et al. 2001)



Increase global competitiveness and business efficiency



Provide unified enterprise view of the business(es)



Support unified enterprise database where all business

(Umble

et

al.

2003)

transactions are entered, recorded, processed, monitored
and reported


Improve productivity



Provide competitive advantage



Satisfy customer demands

(Davenport 2004



Integrate processes

cited in Møller



Optimise processes

(Somers

and

Nelson 2004)

2005)
(Heizer

and



Integrate and automate business processes

Render

2003



Share common data and business practices

cited in King and



Provide real-time information



Integrate data and applications



Implement a generic business model based on best

Burgess 2006)
(Lorincz 2007)

practices


Standardise solutions for business problems

However, like so many promises from IT gurus and vendors before, these new
solutions and systems suffered from a number of drawbacks related to enterprise
integration with legacy systems and end-to-end supply chain integrations.
Themistocleous et al. (2002) summarised various drawbacks of ERP systems, with
examples including:-
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ERP is described as integrated suites, however the system cannot integrate all the
business processes of the organisation because it only supports generic business
processes.



The ERP system is difficult to customise even using the parameter-setting
packages included because the system is complex and non-flexible; the system
architecture is not designed for collaboration with other legacy systems.



The generic ERP architecture is monolithic and highly dependent on the vendor’s
expertise for continuous and future upgrades or customisation.



The ERP system is a monolithic system with no process or work-flow
management.



The customisation of the ERP system packages is limited.

Other researchers also identified other drawbacks of ERP systems, including:

To use the ERP system, the enterprise was forced to adopt packages that focus on
generic business processes and standardised data, therefore the system was
difficult to adapt when there was a change in the enterprise’s requirements
(Hagel III and Brown 2001).



There were problems with integration (Linthicum, 1999 cited in Themistocleous
et al. 2001) because the enterprise system is tied to its own specific technology or
commercial product (McGovern et al. 2006).



There were issue with organisational change and resistance to change (Sumner
2000).



The ERP system created problems for continuity of business strategy and for the
organisation to remain competitive (Davenport 1998).

While many enterprises, both large and small, were able to deploy ERP and adapt
their business processes to suit the system, many others were unable to do so,
choosing instead to adapt the ERP to their original business processes or to deploy
only those components of the ERP that suited their needs. Many enterprises had
legacy systems containing vast, specialised databases that could not be incorporated
into the ERP, so, for these enterprises, ERP became just another system to be
managed within an already complex set of applications and systems. Despite the
apparent success of ERPs, many large-scale enterprises still have a host of tools,
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applications, interfaces, portals and systems, including partially deployed ERP,
which together support the information needs of the enterprise.

Many of those enterprises in which pre-packaged ERP did not provide a complete
solution have begun to develop their own integrated, hybrid information solutions.
These enterprises might describe their approach as building a single ‘Enterprise
System’ or an ‘Enterprise Solution’, however, as explained above, these terms have
been widely used in the literature to mean a variety of different things, so the use of
either term may lead to ambiguity and confusion.

For the purposes of this research, the term Enterprise-Wide Information System
(EWIS) will be used for two reasons. First, the term EWIS is a good semantic match
for the concept being described; namely a single, integrated information system
(which may comprise multiple components) that supports the majority of the
information needs of the whole enterprise. Second, in both academic and practitioner
literature, EWIS has been less frequently associated with the term ERP, and so is less
likely to be understood as a synonym for ERP.

Therefore, the working definition of EWIS in this thesis is large-scale enterprise
solutions that support the entire enterprise’s information requirements (Rosen et al.
2008) and collectively include underlying hardware, software, databases, security
system, application systems and wide-scale, web-based applications that exist in the
enterprise IT landscape of an organisation for building autonomous EWIS.

As mentioned in the previous section, a traditional EWIS such as ERP has several
benefits and also some major drawbacks due to its nature as a closed system.
However, with the advent of web services technology, an organisation can make full
use of web service technology to compose services and can use Service Oriented
Architecture (SOA) as a paradigm to develop large-scale services from looselycoupled or independent services, building a set of interacting application or services
(Papazoglou 2003; Rosen et al. 2008).
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While traditional enterprise systems are monolithic, SOA has various potential
benefits. For example, SOA can be used as a paradigm for developing and building
flexible and agile EWIS from a collection of independent and distributed looselycoupled services (Michlmayr et al. 2008; Rosen et al. 2008). Also, existing services
can be easily reused rather than enterprises having to constantly develop new
services (Erl 2005).

The following section provides a discussion on SOA.
2. 3 Overview of Service-Oriented Architecture (SOA)
The term Service-Oriented Architecture (SOA) was first introduced and coined by
Gartner in 1996 (Viering et al. 2009). However, the term ‘service-oriented’ is loosely
defined when considered separately to the word ‘architecture’ (McGovern et al.
2006). In the literature, SOA is often discussed in association with other service
domains such as service oriented computing (Papazoglou and van den Heuvel 2007;
Luthria and Rabhi 2008); service science (Chai et al. 2008); service ecosystems
(Brown and Carpenter 2004); and service orientation and engineering (Erl 2005;
Papazoglou et al. 2008; Erl 2009; Qing and Lago 2009). Some authors also associate
SOA with web service technology (Hagel III and Brown 2001; Huhns and Singh
2005). Web service technology is the most common platform used to deploy SOA
(Papazoglou et al. 2008; Seppänen 2008) because of its open technology standard
and communication protocol used to interconnect

systems that have different

systems platforms in a distributed computing environment.
The potential benefits of SOA are abundantly cited in the literature and include:

Providing technical and managerial solutions for an enterprise to address
scalability, agility and flexibility issues in their EWIS architecture (Ren and
Lyytinen 2008; Lawler et al. 2009; Mahadevan et al. 2009).



Improving integration and interoperability issues and alignment with business
requirements (Erl 2005; Hong-Mei 2008; Rosen et al. 2008; Lawler et al. 2009).



Resolving enterprise architectural issues (Brown and Carpenter 2004; Seppänen
2008).
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Promoting service reusability and flexibility (Erl 2005; Ericson and Siau 2008;
Ren and Lyytinen 2008).

While the potential benefits of SOA are commonly accepted and clear in the
literature, the concept of SOA has various meanings and interpretations. The
following examples of misconceptions provide some indications of how SOA is
understood differently by many people. For example, some associate SOA with
autonomous component services that are available on demand over the Internet
(Cherbakov et al. 2005), with commercial components or suites that are
reconfigurable and easily assembled to meet business needs (Janssen 2008), or with
complete integrated suites of infrastructure or a Service Delivery Platform (Auer et
al. 2011). Lewis et al. (2007) describe several misconceptions that people previously
held about SOA. One misconception is the belief that a SOA is a complete
architecture or an off-the-shelf product. SOA is actually an architectural pattern or
best-practice that describes how service elements should interact with each other in a
loosely-couple way.

People also believe that an organisation can leverage existing legacy systems by
simply exposing the legacy application logic to create services. However, the process
of exposing the logic of legacy systems is not as simple as it appears because it
involves major technical challenges, for example: changes in business logic, access
to software codes and documentation for the legacy systems, and an investment in
domain expertise to understand and change the organisation’s legacy systems (Lewis
et al. 2007).

In addition, the term SOA seems to have different meanings to different people
(Campbell and Mohun 2007; Hau et al. 2008). Therefore, establishing a common
understanding of SOA could provide benefits for IT professionals and businesses to
further appreciate SOA (Gulledge and Deller 2009). Hau et al. (2008) argue that
industry players, such as IT vendors, like to coin their own terms and ways to
promote SOA which could further mislead people. Examples of the terms used by
the industry to promote SOA are: SAP uses ERP to promote SOA; IBM claims its

34

databases and middleware as SOA; and BEA promotes source code SOA as a
repository.

The discussion above shows that the domain of SOA is still immature. From the
literature it is evident that there are also many SOA issues that are not well
understood in theory or in practice. Therefore, there is a need for more empirical
research to understand the theory of SOA and the ways SOA is used in practice.
The next section provides detailed definitions of SOA.
2.3.1

SOA definitions

Although SOA is a popular concept (Grigoriu 2007; Oh et al. 2007; Viering et al.
2009), the field of SOA is confused because of its various definitions. To facilitate
the discussion in this section, definitions of SOA are classified into technical,
business and enterprise perspectives (Bieberstein et al. 2005; McGovern et al. 2006;
Ren and Lyytinen 2008). A summary of some of the various SOA definitions found
in the literature is shown in Table 2.4.
Table 2.4: Summary of SOA definitions

SOA

Authors

SOA definitions

definition
perspective
Technical

(Papazoglou

and A logical way of designing a software system

Heuvel 2007)

to provide services to end-users through
published and discoverable interfaces.

Technical

(Schepers

et

al. A software architecture that is designed around

2008)

loosely-coupled software components called
services.
A way or paradigm to reorganise silo

Technical

(Papazoglou et al.
2008)

applications into an interconnected set of
services which can be accessible through a
standard interface and messaging protocols
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Technical

(Khoshafian 2007, p. A framework which supports the discovery,
37)

message exchange, and integration between
loosely-coupled

services

using

industry

standards.
Technical

(Grigoriu 2007)

A set of service components that are invoked
by a service interface, and published and
discovered through web services.

Technical

(Mehta et al. 2006)

A set of programming models and tools for
building, accessing, and assembling services
that implement business design.

Technical

(Erl 2005)

A model in which automation logic or
application logic is decomposed into smaller,
distinct units of logic and collectively these
independent units are composed as a larger
piece of business automation logic.

Enterprise

(Gu and Lago 2011) An architectural style that allows business
functions to be exposed as reusable services
across a network and enables business partners
to search and discover those services on
demand.

Enterprise

(Tilley et al. 2010)

A way of designing, developing, and deploying
enterprise systems in which business needs and
technical solutions are closely aligned.

Enterprise

(Janssen 2008)

A prominent paradigm for building enterprise
information systems.

Enterprise

(Müller et al. 2009)

A set of design principles and best practices for
guiding the implementation and execution of
automated business process in a heterogeneous
IT environment.

Enterprise

(Ericson and Siau An architecture or a way to assemble, build and
2008)

compose IT infrastructure of the organisation.
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Enterprise

(Bieberstein et al. An enterprise IT architecture that promotes
2005; Oh et al. loosely-coupled and interoperable components
2007)

(services), built as application functions which
improve flexibility and reuse.

Enterprise

(Bieberstein et al. An application architecture in which all
2005)

functions or services are defined using a
description language and interfaces that are
called to perform business processes.

Enterprise

(Erl 2005, p. 88)

An

application

architecture,

paradigm

or

approach to standardise technical applications
across the enterprise.
Enterprise

(Yoon and Carter A way for building loosely coupled distributed
2007)

systems that deliver application functionality as
services.

Enterprise

(Rosen et al. 2008, An architectural style for building enterprise
p. 33)

solutions based on services. SOA is also
concerned with the independent construction of
business-aligned services to support higherlevel business processes and solutions within
the context of the enterprise.

Business

(Lawler et al. 2009)

A framework for aligning business process and
information technology by integrating processes
and information technology infrastructure as
loosely-coupled

and

components or services.

secure,

standardised
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Business

(OASIS 2006)

A paradigm for organising and utilising
distributed capabilities that may be under the
control of different ownership domains.

Business

(Grigoriu 2007)

A style of business architecture and a way of
structuring business with IT.

From Table 2.4 above, it appears that the meaning of the term SOA depends on the
context in which it is used. The three examples below are all taken from a technical
perspective but still show significant differences in meaning. SOA is variously
described as “a programming model” (Mehta et al. 2006), “building coarse-grained
services from individual fine-grained services” (Erl 2005) and “an integrated
framework that integrates silo applications into well interconnected services”
(Papazoglou et al. 2008). Given the variability found within this single perspective, it
is not surprising that the differences between perspectives are even greater.

Similarly, when viewing SOA from the enterprise perspective, two main meanings
are found: first, SOA as an architectural paradigm or model of how services should
interact to resolve enterprise architectural issues; and second, SOA as building agile
systems that are responsive to an enterprise’s needs. In this view, the term
architecture is seen as a structured style of service collection for the enterprise
(McGovern et al. 2006; Hau et al. 2008; Rosen et al. 2008). The enterprise view also
defines SOA as an enterprise architectural paradigm for designing, building and
deploying enterprise-wide information solutions (Erl 2005; Krafzig et al. 2005;
McGovern et al. 2006; Janssen 2008; Rosen et al. 2008). In conclusion, whichever
way SOA is defined, services are the building blocks or foundations of the enterprise
architecture.

The business perspective definitions are mostly driven by industry players such as
vendors. OASIS (2006) defined SOA as a framework for aligning business processes
and IT through the integration of processes and IT infrastructure as loosely-coupled
services. This view promotes SOA as a means to align business-IT requirements.
Another commonly accepted view in business is SOA as a paradigm for organising
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and utilising distributed service capabilities that are under the control of varied
service owners (OASIS 2006). Although this definition is very general, it implies
that SOA is a service capability that can be deployed from multiple service owners or
providers.

From the discussion above, it can be argued that SOA is indeed a very broad concept
and that it is used in various contexts. However, because the scope of this thesis is
limited to the adoption of SOA at the enterprise level, in this thesis, SOA is defined
as ‘an enterprise IT architectural style for building enterprise wide solutions based on
independent services that promote loosely-coupled and interoperable components or
services to improve enterprise architectural flexibility and reuse’ (Oh et al. 2007;
Rosen et al. 2008). Service is the common building block or foundation for building
agile EWIS (Erl 2005; Krafzig et al. 2005; Rosen et al. 2008).

The following section provides a detailed discussion of the definition of a service and
service characteristics.
2.3.1.1 Definition of a service
The concept of ‘a service’ is known to have various definitions drawn from technical
and business perspectives. Arsanjani et al. (2008, p.378) defined a service from a
business perspective as “a well-defined, encapsulated, reusable business-aligned
capability”. This definition was written by a vendor and appears to be very general.
Viewed from a higher-level, services are a collaboration between a provider and a
client to capture the business values of an organisation (Hong-Mei 2008). This
definition assumes that services are business capabilities that are made available by
service providers for use by service clients or users.

Service characteristics are different from traditional software applications. For
example, Luthria (2009, p.15) provides a simple set of service characteristics,
claiming that services must:

Be easily discoverable;



Be accessible over the network;



Be universally usable by any requester;
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Be granular or modular in scope [Granular refers to the size or amount of
functionality or logic in the service (Erl 2005; Rosen et al. 2008, p. 62)];



Execute a business or technical function; and



Hide the service implementation from the service user or requester.

Erl (2009) provides a comprehensive definition of a service from a technical
perspective, which differentiates service-oriented solution logic from that which is
traditionally developed. According to Erl (2009, p.37), a service is a unit of solution
logic to which the service-oriented design paradigm or principles have been applied
to a meaningful extent; this distinguishes a unit of logic as service from objects or
components. Within the service-oriented design principles, there must be some
technical characteristics to which a service must comply to be regarded as a unit of
solution logic. It is not the intention of this thesis to consider in detail the way in
which services should be designed in the service-oriented paradigm. However, it is
important to briefly explain some of the general technical characteristics or service
behaviours proposed by Erl (2005, p.37) and Perko (2008) in the service-oriented
design principles. These are:

Loose coupling – Services should minimise dependencies for other services
but still retain awareness of each other;



Autonomy – Services have control over the logic they encapsulate;



Abstraction – Service logic is hidden from the service contract between the
service provider and the service user;



Reusability – Construction of service logic is intended to promote reuse;



Composability – New services or a collection of services can be assembled to
compose composite or larger services;



Statelessness – Services minimise the information specific to an activity; and



Discoverability – Services are designed to be found and assessed through
discovery mechanisms.

Other service definitions found in the literature include:


A software function (Papazoglou and van den Heuvel 2007; Seppänen 2008).



A software artefact that encapsulates or hides a function (Schelp and Winter
2007).
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A software component or function which encapsulates business logic
(Krafzig et al. 2005).



Decomposed from business functions or transactions (Papazoglou and Heuvel
2007).



Has several components such as a service description, interface and its
configurable policies which can be discovered through a service description
by a service user (Arsanjani et al. 2008).

Rosen et al. (2008) defined a service as a discrete unit of business functionality that
is made available through a service contract. A service contract is a communication
agreement between a service provider and a service user, which is defined by service
descriptions (Erl 2005). The service description interacts with the service user and
service provider.
A service contract has numerous components such as (Rosen et al. 2008):

A service interface that specifies the service operations, parameters used and
protocols;



Interface documents;



Service policies;



Quality of service (QoS); and



Service performance.

There are various types of services. An atomic service is the basic service
composition with an implementation that does not interact with any other services. A
utility service is the smallest service. It is a low-level service that provides common
functionality across the enterprise (Rosen et al. 2008). A composite service, on the
other hand, is a service with an implementation that is a composite of other services
(Rosen et al. 2008, p. 62).
The discussion above describes some of the service characteristics that are absent
when applications are developed in the traditional manner.
Having described the most important characteristics of services, it is useful to
understand both a basic SOA model and a high-level architectural model. The term
‘high-level architectural model’ is used to describe the situation when SOA has been
applied in the enterprise.
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2.3.1.2 A basic SOA model
There are two types of SOA models: one model that is viewed from a basic SOA,
and the other model depicts when SOA is applied at the enterprise (referred to as
ESOA).
The basic SOA model (Barensi et al. 2003; Papazoglou 2003)appears to originate
from a web-service, architectural model (Singh and Huhns 2005). However, SOA
leverages on the openness and technical standards of a web services architectural
model for connection, communication, description and discovery of services.
‘Connection’ means that service providers and users of services must: use a common
or standard language, such as eXtensible Markup Language (XML), to exchange
messages; use Simple Object Access Protocol (SOAP) for standard communication;
adopt the Web Services Description Language (WSDL) to describe services and their
full functions and contracts; and apply Universal Description Discovery and
Integration (UDDI) for discovery and to publish services (Singh and Huhns 2005).

There are also other terms used in the literature to describe the basic SOA model.
These terms include a ‘service triangle model’ (Khoshafian 2007; Michlmayr et al.
2008) and a ‘service discovery model’ (Denaro et al. 2006). There are variations in
the way the arrows are represented in the basic SOA model. For example, some
studies use double headed arrows while others use single headed arrows or no arrow
at all to describe the interactions and shared activities of the three participating
entities (i.e. the service provider, service registry1 and service requester2) (see for
example, Barensi et al. 2003; Dustdar and Schreiner 2005; Singh and Huhns 2005;
Denaro et al. 2006). The variation in arrow style could be due to various
terminologies used to describe the service registry. For example, some studies (see
for example, Singh and Huhns 2005; Luthria 2009) use the term service registry to
include a service broker or an agent for the service provider in the communications

1

The term Service Registry is more commonly used than Service Broker or Service Discovery agent
in the literature.
2
A Service Requester is commonly used in the literature. It is also used interchangeably with service
client, a user or business user in some literature.
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with a service requester, while others use the term service registry as a mechanism to
publish services.
Once a service has been published by a service provider, the interaction process to
locate, bind and invoke the service between these three entities is not necessarily
limited to only one-way interaction or a one-way single arrow. For simplicity, this
research has adopted a general web-service model from Singh and Huhns (2005) as
shown in Figure 2.2 below.

Figure 2.2: A basic web service model adapted from Singh and Huhns (2005)

In this basic web-service model shown in Figure 2.2, services are made available by
Service Providers by publishing the service descriptions in a Service Registry. A
service description captures various service attributes and information including a
service location, service capabilities, the contact for the service provider and
interface requirements necessary for a service requester to invoke and bind the
service (Vasudevan 2001; Dustdar and Schreiner 2005; Luthria 2009). When Service
Providers do not have direct contact with Service Requesters, the Service Providers
may also use Service Discovery Agents or Service Brokers to advertise their services
(Barensi et al. 2003). A Service Registry offers two kinds of operations: first, a

43

mechanism for Service Providers or businesses to register their services; and second,
for Service Requesters to find available services that suit their requirements
(Vasudevan 2001). When the Service Requester finds the appropriate service
description, they bind or connect the service to the Service Provider for the service
implementation.
However, the service model above appears to have some limitations because this
basic model of SOA only addresses the mechanism for services to be discovered. It is
also worth noting that Michlmayr et al. (2008) argue that in some cases, the basic
service model may not necessarily be practiced in an enterprise when Service
Requesters already know the contacts for the Service Provider. Other authors (Brown
and Carpenter 2004) also argue that the basic SOA model is too simplistic and does
not address non-functional service issues when SOA is adopted at the enterprise
level. Such issues include how services interact at the enterprise level, the impact of
other non-functional services including service management, transactional service
reliability, service performance and security issues when SOA is applied at an
enterprise level (Papazoglou et al. 2008).

While basic SOA addresses small-scale services, test environment operations and
individual services, when it is applied across the enterprise, SOA is meant to resolve
business or enterprise problems. However, from this enterprise perspective, the
interaction of services is significantly more complex than the basic service model
provided above because SOA and services are used to resolve business problems.
Furthermore, each enterprise has its own requirements and ways of implementing
SOA (McGovern et al. 2006; Rosen et al. 2008).
2.3.1.3 Types of services
In the enterprise environment, a service can represent one unit of function or
business logic, a more complex mixture of composite or larger services, or be in the
form of service infrastructure. Therefore, it is important to understand various classes
or types of services when SOA is used at an enterprise level. Rosen et al. (2008) and
Krafzig et al. (2005) describe various classifications of services with close
resemblance to each other.
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Rosen et al. (2008, p.62) provide various types of services differentiated by the
manner in which the services are classified or used. The types of services are:

Atomic service: The lowest level or basic service. It does not require other
services;



Composite service: A coarse-grained service or composite of other services
upon implementation. It also could be described as modular units of business
functionality;



Business service: A special type of service with high granularity (having
various functions) that offers business value to the organisation. This kind of
service may be composed of several other lower-level or fine-grained
services.;



Domain service: Also a low-level service that provides business functionality
within a specific business domain. However, the scope of this type of service
is only shared within its own specific business domain and is not exposed to
the outside domain;



Utility service: The smallest, lower-level service that provides common
functionality across the enterprise. Examples of this service are an adapter or
technology gateway; and



Integration service: Exposes the existing applications as services for use
across the entire enterprise.

Krafzig et al. (2005, p.74) described four categories of services, from basic to
advanced services. These categories are:

Basic service: The foundation of SOA and has two forms. These are datacentric service and logic-centric service. A data-centric service stores data
from the service contract and a logic-centric service checks whether the data
set carries a valid contract;



Intermediary services: A stateless service used to bridge the gap between
different technologies for service or data communication. The intermediary
service can be in the form of technology gateways or adapters that map the
message format from one service to the requirements of the client;
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Process-centric services: Encapsulate the business logic of business processes
in the organisation. Process-centric services are the most complex type of
services because they requires careful service-oriented design to form
loosely-coupled services which then collaborate with the application frontends. However, to gain efficient business process management, processcentric services have to be designed in such a way that the core business logic
is separated from the control logic. Process-centric services are advanced
services that require the developer to have sufficient experience and service
design capabilities; and



Public enterprise services: Cross-enterprise services deployed in supply chain
environments between the enterprise and its customers. This type of service is
beyond the scope of this thesis.

In summary, the application of SOA at an enterprise level may entail various
combinations and service interactions, ranging from basic to advanced services. This
is much more extensive than the model presented in the basic service triangle model
which describes only the service discovery activities.
The following section provides several definitions of ESOA within the context of
wide-scale SOA adoption at the enterprise level.
2. 4 Overview and definition of Enterprise-wide SOA (ESOA)
There is no generally accepted definition of Enterprise-wide SOA (ESOA) because it
is not a product nor is it a tool (Lewis and Grimes 1999). Pfeuffer et al. (2007) state
that the term ESOA was coined by Gartner and Forrester as an extension of SOA.
ESOA is now used to describe a concept or architectural paradigm or style for
developing enterprise-wide solutions or systems (i.e. large services) from a collection
of small services or low-level services. However, these services must first satisfy
service-oriented characteristics to enable them to collaborate with one another
(McGovern et al. 2006; Rosen et al. 2008; Erl 2009).

The results of applying ESOA may manifest in two ways. First, as an artefact such as
an agile EWIS to support an enterprise, because ESOA is a development paradigm to
generate loosely-coupled and agile application systems for the enterprise. Second,
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ESOA may eventually improve the underlying architectural structure of the entire
enterprise IT landscape of an organisation, where this landscape encompasses a
federation or collaboration of internal and external services that support the
enterprise’s goals (McGovern et al. 2006; Rosen et al. 2008). The federation of
services or ESOA in the enterprise may comprise various internal enterprise
applications (such as autonomous B2B applications, enterprise systems or legacy
systems, and process engines or business workflows) and communicate with external
applications as services through a service interface or service components. However,
in an ESOA environment, services are not glued or tied together; rather, services are
designed in a service-oriented or federated way so they are able to collaborate with
several internal and external services (McGovern et al. 2006). According to
McGovern et al. (2006), federation in the service context refers to the way higherlevel services are designed to call and collaborate with low-level services.

From an architectural perspective, McGovern et al. (2006) also state that there are
two important elements that should exist to distinguish ESOA from traditional or
tightly-dependent (coupled) IT architecture. First, the ESOA architectural paradigm
must deliver the concept of ‘separation of technology platform from business
services or logic’. This is necessary to ensure that changes in the enterprise’s
business services do not affect and are not constrained by the technology used to
create services for the enterprise. Secondly, services must be flexible and responsive
to support the enterprise if there are changes in business requirements.

Because ESOA is not easily visible as a final product, most literature defines ESOA
in a fragmented way. Instances of ESOA are discussed in the literature in various
contexts. ESOA can mean a reconfigurable SOA Enterprise or SOA suites
(Cherbakov et al. 2005; Janssen 2008). In this definition, a SOA Enterprise is
regarded as an enterprise system or a set of SOA suites that have reconfigurable
parameters to support business capability. ESOA is also a set of business-aligned IT
services to support an enterprise’s business processes and goals (Krafzig et al. 2005;
McGovern et al. 2006; Rosen et al. 2008). In this definition, ESOA is perceived as a
high-level method to align the business and services to support enterprise goals.
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Some academics associate this term with the terms Service-Oriented Enterprise
(Brown and Carpenter 2004; Demirkan et al. 2007) and SOA enterprise (Longji et al.
2008); these terms deal with applying SOA as a blueprint to resolve the enterprise
architecture rather than to ESOA adoption as an architectural paradigm for building
or developing agile EWIS to improve the enterprise architecture. Janssen (2008) and
IBM (Cherbakov et al. 2005) define ESOA as autonomous, parameter reconfigurable
components of business capability EWIS that can be deployed to support enterprise
business needs. This is the paradigm mostly adopted by vendors.
Papazoglou (2003) defines ESOA as “extended SOA”, which incorporates nonfunctional services such as service management, service orchestration, service
coordination, security and other elements of service architecture. Brown and
Carpenter (2004, p.347), however, defined ESOA or a “Service-Oriented Enterprise”
as “an enterprise that implements and exposes its business processes through SOA
and that provides frameworks for managing its business processes across SOA
landscape”.

It appears from the above discussion that ESOA has various meanings. This thesis
adopts and adapts the ESOA definition from these studies (McGovern et al. 2006;
Rosen et al. 2008; Gulledge and Deller 2009).

In this research, ESOA is defined as an architectural paradigm for building and
implementing large systems of systems that are integrated on multiple levels (unit,
component, system of systems) and agile EWIS (Rosen et al. 2008; Ali et al. 2012)
created from loosely-coupled and independent services to improve the flexibility and
reuse (Oh et al. 2007) of services.
2.4.1

Layers of ESOA

As noted previously, ESOA is more complex than basic or individual SOA because
ESOA seeks to resolve business problems (Brown and Carpenter 2004), ensure
alignment between business processes and IT in an organisation (Gu and Lago 2009),
and realise the service benefits of an organisation. The main purpose of adopting
ESOA is to make the EWIS as responsive as possible to support business changes in
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the enterprise (Rosen et al. 2008) and in a way that business services are not tied to
the technology used to support the enterprise.

There are various layers of services interacting at the enterprise level. One clear
example of ESOA layers is presented in Figure 2.3 below. This figure was adopted
from IBM (Arsanjani 2004). It depicts how components, services, business processes
and enterprise components are extended at the presentation and operational level.

Figure 2.3: Layers of Enterprise-wide SOA (ESOA) adapted from IBM (Arsanjani
2004)

Figure 2.3 above describes seven abstract layers of ESOA adapted from IBM
(labelled 1-7):-
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Layer 1: Operational systems. These consist of existing legacy systems (such as
mainframes and ERP) that allow integration with SOA;



Layer 2: Enterprise components. The enterprise components of this layer are the
building blocks for realising service functionality and maintaining the quality of
services (QoS) of the exposed services. This layer uses technologies such as
application servers to implement the service components, workload management
and load balancing;



Layer 3: Services layer. In this layer, services can exist in isolation as component
services. The interface of this service layer may also be exposed as service
descriptions to the next layer;



Layer 4: The composition and choreographies of services that are decomposed
from business processes. In this layer, services are bundled together through
orchestration and composed as application systems or composite services;



Layer 5: Presentation layer. These are portals and portlets that are accessed by or
interact with a user or machine;



Layer 6: Integration layer. It enables the integration of services, transportation
service mechanisms and intelligent message routing. This layer uses the
Enterprise Service Bus (ESB) as a means for service integration; and



Layer 7: A mechanism for monitoring, managing and maintaining QoS, service
performance and service availability.

Krafzig et al. (2005) describe ESOA in terms of the way services interact in the
enterprise in a simplified way, as shown in Figure 2.4. The top-most application
front-ends are composed of a combination of services which interact with each other.
The diagram below describes various layers of services that are used in the
enterprise.
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Figure 2.4: Layers of services adapted from Krafzig et al. (2005)
The four layers in Figure 2.4 are described as follows:

Enterprise Layer is the top-most layer of ESOA. It usually contains application
front-ends, a Graphical User Interface (GUI) or a unified access point for all
interacting service layers. It may also act as public enterprise services that
integrate with external enterprises;



Process Layer is a process-centric service which is the most advanced service
type. The process service layer is derived from a business service that is
decomposed from a business process;



Intermediary Layer contains intermediary services such as a technology gateway
or adapters. Their main service function is to expose or add functionality to the
existing legacy systems; and



Basic Layer is the bottom layer that contains the basic services of the SOA.
These carry business logic and data.

Khoshafian (2007, p.363) provides another high-level diagram of ESOA. However,
the focus of this diagram is on service infrastructure, service integration and service
performance to support ESOA at the enterprise level. In this ESOA high-level model,
services may contain three fundamental layers, as shown in Figure 2.5 below.
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Figure 2.5: Service Oriented Enterprise adapted from Khoshafian (2007)

At the low level or foundation of SOE, ESOA contains IT service infrastructure
components including an Enterprise Service Bus (ESB) for intra- and inter-enterprise
integration with other services. The ESB provides standard integration interfaces
between various business partners at the service infrastructure layer. The middle
layer of the architecture consists of business process management, used to align
business and IT and to manage process integration. The top layer is the enterprise
performance management, typically a product that handles the overall service
performance of the organisation including service contracts and organisational
interaction with external business trading partners. Discussion of this high-level
model in the literature is entirely concerned with the service products that fit each of
the service layers.

In summary, there are various layers of services involved in the use of ESOA at an
enterprise level. The diagrams presented in this section support the conclusion that
ESOA is more complex than basic SOA, because ESOA involves various layers of
services.
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2.4.2

ESOA implementation in the literature

It must be noted that, at the time this study was conducted, there was little empirical
research that specifically focuses on ESOA implementation at the enterprise level.
Because ESOA is also defined as the extended application of SOA (Papazoglou and
Heuvel 2007), the following sections will use the terms ESOA and SOA
interchangeably where appropriate. A review of the literature covering SOA
implementation, SOA maturity and readiness, SOA governance and the critical
success factors for SOA implementation, is used to provide some useful insights. The
following section draws attention to the facilitators and constraints in SOA/ESOA
implementation.
2.4.2.1 Challenges and facilitators in SOA implementation
Previously, it has been claimed that there is little empirical research that specifically
addresses issues of ESOA implementation (Veger 2008), with past studies not
clarifying the scale and extent of SOA adoption involved in their studies. Hence, it is
difficult to determine whether the discussions and findings of some published studies
are applicable for ESOA or only for small-scale SOA (see for example, Yoon and
Carter 2007; Antikainen and Pekkola 2009; Lee et al. 2010); only one exception has
been identified (Veger 2008). Due to these limitations, the discussion of ESOA
below will also draw from the SOA implementation literature.

Research on the challenges of implementing SOA at the enterprise level have begun
to gain attention in the literature. Gu and Lago (2009) provide a systematic review of
the challenges of SOA from a technical perspective, using studies published from the
year 2000 to July 2008. This study identified a total of 51 primary studies, from
which 413 challenges of SOA were identified. There are eight types of SOA
challenges in the forms of:

Design principles and characteristics of services;



Quality attributes associated with services to satisfy customer satisfaction;



Generating an artefact that relates to the application of SOA;



Issues relating to service requirements engineering including service design
and testing;
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Service operation of binding dynamic services; and



Issues relating to methods to build service-oriented systems.

Although these issues and challenges of SOA were derived from past technical
research, this thesis argues that these challenges may also impact SOA when it is
applied at the enterprise level. Gu and Lago’s (2009) summary analysis concluded
that business-related challenges of SOA are now gaining attention in the literature as
enterprises begin to adopt SOA beyond only technical use.
Some vendors (e.g. IBM) also propose the use of software as services and
Commercial-Off-The-Shelf (COTS) as service solutions to facilitate SOA
implementation through simple assembly of these services. In this case, McGovern et
al. (2006) state that ESOA could become more complex to develop and implement
when an organisation adopts a Commercial-Off-The-Shelf (COTS) as their ESOA to
build a loosely-coupled, agile EWIS. A few reasons for the limitations imposed by
the use of COTS are given:

When a COTS product is used as a services solution for developing agile
EWIS in an enterprise, the process of integration and collaboration with other
interacting services is difficult because a COTS product is not designed as a
single integration product.



When a COTS product is used to deploy ESOA this may cause problems
because COTS products are made for general-purpose usage and the design
of COTS may not always comply with the architectural style of SOA/ESOA.

While these two examples are not derived from actual empirical research, the issues
they raise are significant enough to imply that it is complex to implement SOA at the
enterprise level. There are also a few other studies that focus on the challenges and
facilitators of SOA implementation.

From empirical research, Luthria and Rabhi (2008) examined organisational
constraints and challenges with SOA adoption in fifteen firms from different
industries. The scale of the SOA projects in these organisations is unclear. However,
some of the organisational issues found include:-
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Difficulties in justifying a business case to business people in order to adopt
and implement SOA;



Difficulties in obtaining continuous funding for SOA projects in the long
term because SOA benefits take time to realise;



A lack of tools to support service design;



A trade-off between service granularity and service performance.;



A trade-off between service granularity and service reuse;



A lack of awareness and understanding of SOA across the business;



Service ownership issues;



A proliferation of services versus policies on reuse of services; and



A lack of SOA skills and training among IT people.

Antikainen’s and Pekkola’s (2009) empirical study in nine organisations in Finland
highlighted facilitation factors of SOA adoption that impact business-IT alignment.
Their study concluded that successful SOA implementation projects are based on the
following factors:

An organizational culture in which business people and IT people work
together in SOA development projects;



Competencies or skills required to equip business people and IT people with
business process modeling and service design capabilities;



Multidisciplinary teams including business people and IT people;



SOA development projects that are driven by business people;



SOA development projects directed by defined governance policies and
practices;



Participation of business stakeholders to achieve business-IT alignment in
SOA development projects;



Mutual understanding between business people and IT people about SOA;



Knowledge of business strategy is critical to fit SOA for business needs;



An Enterprise Architecture (EA) framework as the enterprise blueprint to
improve communication between business people and IT people; and



The use of rapid development tools to speed-up SOA development projects.
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However, it is noted that the SOA development projects involved in these studies are
not ESOA.

Another study by Yoon and Carter (2007) in five organisations found that the
following factors contribute to successful SOA implementations:

Begin with small SOA projects to gain experience and project buy-in;



Establish SOA governance;



Establish a SOA registry to manage services;



Gain top management support;



Strengthen trust between business people and IT;



Train IT personnel; and



Manage resistance to change.

It is important to note, however, that data analysis in this study was conducted on
secondary data and the extent of SOA implementation in these organisations was
unclear.

In summary, based on the empirical studies discussed above, most of the challenges
or constraints in SOA adoption are due to organisational factors. However, this
finding should be considered within the context that the empirical research discussed
above did not state the depth of SOA projects involved in the studies.

The following section addresses several perspectives and best practices suggested in
the literature in the context of an organisation expressing interest in adopting ESOA.
2.4.3

Different perspectives of ESOA implementation

In prior studies, various methods and conceptual frameworks for ESOA
implementation were suggested from these perspectives:


SOA maturity models and SOA readiness (Sonic Software Corporation et al.
2005; Mahadevan et al. 2009);



SOA governance (Bernhardt and Seese 2008; Marks 2008; Open Group 2009;
Hojaji and Shirazi 2010); and



Critical Success Factors (Lawler et al. 2009; Vegter 2009; Lee et al. 2010).
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The following sections will discuss each of these implementation perspectives.
2.4.3.1 SOA maturity and readiness perspectives
There is no general agreement on the definition of the term ‘SOA maturity’ in the
literature. Meier (2006, p. 14) defined a SOA maturity model as the area of maturity
models explaining SOA. In general terms, maturity levels indicate the transition
stage from ad-hoc application of a particular practice to one that is systematically and
repeatedly managed, measured and optimised (Welke et al. 2011). The term
‘maturity’ in a general sense could also mean the state or period of being fully grown
or physically developed (Veger 2008, p. 35).

In the literature, the SOA maturity level is represented by two types of assessment
conditions. One type of maturity involves early assessment to examine the current
state of SOA adoption and plan for SOA transition of an organisation (Inaganti and
Aravamudan 2007). This type of assessment is also used interchangeably with the
term SOA readiness by some authors (see for example, Pfeuffer et al. 2007). The
second type of maturity condition shows a gradual path of SOA adoption (Veger
2008) in the adopting SOA organisation (see for example, Arsanjani and Holley
2005; Sonic Software Corporation et al. 2005; Meier 2006; Veger 2008; Welke et al.
2011).

The first type of SOA maturity examines the current condition (as-is condition) of an
organisation and produces a transition plan (to-be) to assist an organisation with the
adoption of SOA (Inaganti and Aravamudan 2007), which is also known as SOA
readiness. The second type of SOA maturity uses a stage model to improve
understanding of the pattern of adoption of SOA in an organisation. The second type
of SOA maturity level is also described as a roadmap to implement SOA (Veger
2008).

The concept of SOA maturity models originates from Capability Maturity Model
Integration (CMMI) (Meier 2006; Veger 2008). CMMI, which focuses on process
efficiency, was first created and introduced by the Software Engineering Institute
(SEI) in 2002. It was introduced for use by software engineering companies with the
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assumption that organisational efficiency can be improved by measuring process
efficiency. A CMMI process model is a structured collection of practices indicating
the characteristics of effective processes (Constantinescu and Iacob 2007, p.32). It
appears that the CMMI process model focuses not only on the process characteristics
but also on the capability needed to produce an effective process. The result of the
evaluation of the organisation’s process efficiency is the level of maturity of an
organisation’s efficiency. For example, a mature organisation is said to have certain
typical process and capability characteristics which are normally, for example:
consistent in the practice of doing the work; well-defined with a continuous
improvement process; clearly supported by managers; well-controlled, adopted
process measurement; and appropriate infrastructure applied with a consistently
applied

process.

An

immature

organisation

has

the

opposite

capability

characteristics. Immature organisations are still able to improve themselves through
continuous improvement and practices (Constantinescu and Iacob 2007).

The original CMMI process maturity defines six maturity levels of process
efficiencies (Meier 2006):

Level 1: Incomplete;



Level 2: Performed;



Level 3: Managed



Level 4: Defined;



Level 5: Quantitatively managed; and



Level 6: Optimising.

In the SOA literature, the focus of maturity models is not limited to a generic
process. Instances of SOA maturity models either focus on service maturity or
architectural maturity, such as in IBM’s service integration maturity model (SIMM)
(Pfeuffer et al. 2007). This review of various SOA maturity models in the literature
has revealed that many models have been developed by industry experts, with very
few derived from empirical research such as the studies discussed here (Meier 2006;
Veger 2008).
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The following section presents a review of some maturity models from leading
industry players such as IBM, Sonic Software and BPTrends (Inaganti and
Aravamudan 2007) and Welke et al. (2011) and the limited empirical studies on SOA
maturity (Meier 2006; Veger 2008). This review provides some useful insights for
ESOA implementation because the SOA maturity model is also a roadmap to SOA
adoption (Veger 2008).
IBM’s Service integration maturity model (SIMM) (Arsanjani and Holley 2005;
Pfeuffer et al. 2007) was first publicly introduced in 2006 (Veger 2008). This model
focuses on the progression stage of an organisation’s SOA adoption journey. It
appears to be the most comprehensive model, covering all areas of integration
capabilities including business, organisation, methods, applications, architecture,
information and infrastructure (Arsanjani and Holley 2005). The model has seven
maturity levels:

Level 1: Begin with proprietary, small and ad-hoc data integration projects;



Level 2: Apply Enterprise Application Integration (EAI) with point-to-point
integration;



Level 3: Apply service components and modular services in the critical parts of
the application portfolio, including on some legacy systems. Componentisation is
applied at functional integration;



Level 4: Start with the early phase of SOA. Services are defined and exposed for
internal use and also for external use with business partners or service providers;



Level 5: Apply composite services in value chain services and service
ecosystems in the form of a service contract between suppliers, consumers and
brokers for service-on-demand;



Level 6: Apply SOA to create virtualised infrastructure to run the application by
decoupling the application, services, components and flows; and



Level 7: Apply SOA as dynamically reconfigurable services. At this stage the
organisation has a dynamically reconfigurable software architecture that can
compose services at run-time.

It appears that this is the most popular SOA maturity model because this model has
been adapted by The Open Group standard consortium (Veger 2008) and also
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comprehensively reviewed by numerous authors (Meier 2006; Pfeuffer et al. 2007;
Veger 2008).
The Sonic Software Corporation et al. (2005), in collaboration with the vendors
AmberPoint, Systinet and Bearing Point, proposed a SOA maturity model (SOAM)
with five levels. Each level is associated with its key benefits or goals, shown below.

Maturity Levels
1. Initial services
2. Architected services
3a. Business services and
3b. Collaborative services
4. Measured business services
5. Optimised business services

Key Benefits
Achieving functionality
Cost effectiveness
Responsiveness
Transformation
Optimisation

Figure 2.6: SOA maturity model stages (Sonic Software Corporation et al. 2005)
Key attributes of developing maturity include business benefits, enhanced scope of
implementation, and addressing critical factors for technical success for both people
and the organisation (including the proposed technical standards in the maturity
model). An explanation of each maturity level is provided below:

Level 1: An organisation uses SOA to develop initial services or service
integration to support various business functions. Initial service projects serve
as the initial SOA learning phase for an organisation. Three kinds of service
infrastructure are proposed in this level to gain service benefits during initial
service integration projects. The proposed service infrastructure includes:


an Enterprise Service Bus (ESB), used as an adapter to integrate services
from disparate technologies;



Service Level Management, to manage the performance of Web services
and service level metrics; and



the Service Registry, as a central store or service repository that will serve
as a single point of reference for developers to access service definitions;



Level 2: Using SOA to reduce costs at the enterprise level. In this level, a
service reuse policy, implementation protocols and standards for ESOA
implementation must be clearly defined. On top of the basic service
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infrastructure required in the Level 1, other new service infrastructures are
proposed in this level:

A Service and Policy Repository, to provide central service storage as
well as to support SOA governance policy activities and service
definitions;



An Exception Management Service, to detect service and application
errors;



A message transformation infrastructure, to deal with message formats at
the low-level; and




A Single Sign-On service to manage the user authentication process;

Level 3: Focusing on two complementary paths – business services and
collaboration services with external business partners In this level, service
orchestration tools such as Business Process Management and BPEL are
proposed to orchestrate and manage business and collaboration processes;



Level 4: measuring performance and business impact of the processes
implemented at Level 3. This information is used as feedback to
management; and



Level 5: Optimised Business Services SOA. This is the most advanced level,
incorporating automatic responses based on the occurrence of an event.

This Sonic Software maturity model is focused on the gradual progression of SOA
implementation. In contrast, IBM’s model is focused on organisational and
architectural maturity (Meier 2006). The Sonic Software Corporation et al. (2005)
maturity model has received criticism in the literature because it depicts the maturity
levels, and hence the achievement of each key benefit, as purely dependent on
service infrastructure.

The SOA maturity model developed by BPTrends (Inaganti and Aravamudan 2007)
is similar to the SOA maturity models from IBM (SIMM model) and Sonic Software
(SOAM model). However, BPTrends’ model has three axes:

The x axis depicts the scope of SOA adoption, at the intra-departmental, business
unit, cross business unit and enterprise level;
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The y axis depicts the SOA maturity level, concentrating on the capabilities of
the architecture; and



The z axis depicts the SOA expansion stages. SOA Return on Investment (ROI)
and SOA cost effectiveness and feasibility are both shown on this axis.

The explanation of each SOA maturity level in the BPTrends model, as shown on the
y axis, is provided below:

Level 1, Initial services: This is the basic level of SOA maturity. Examples of
services implemented at Level 1 are point-to-point integration and small SOA
projects;



Level 2, Architected services: This involves more structured activities in which
services are engineered to be loosely-coupled. It is assumed that multiple services
will be integrated at this stage via common middleware such as ESB. The critical
success factors at this level are heavily focused on integration of distributed
systems, databases, applications and routing, however, this level still takes a
bottom-up approach;



Level 3, Collaborative business services: This involves a top-down approach with
the introduction of business process rules. At this level, business-processmodelling tools for service orchestration and service registries are introduced for
service discovery;



Level 4, Measured business services: This introduces mechanisms to measure
composite business services for performance and reuse. Performance
measurement also includes business performance metrics at the business process
level; and



Level 5, Optimised business services: This is the most advanced stage where
services are dynamically reconfigurable with the ability to automatically sense
and respond to changes in the service delivery of business processes. This is the
level where alignment of SOA with the business is fulfilled.

Included in this model are ‘SOA expansion stages’, which are shown on the z axis.
These stages cover fundamental SOA, the progression to networked SOA, and then
advancement to process-enabled SOA. However, in the BPTrends model, the return
on SOA investment only becomes visible when an organisation has reached an
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enterprise level of SOA adoption, coupled with a Level 5 maturity level or optimised
business services.

All of the SOA maturity models presented in the discussion above were derived from
vendors’ perspectives. There is little discussion in the literature about SOA maturity
models derived from academic research, apart from the works of Meier (2006) and
Veger (2008), and the conceptual models of Mahadevan et al. (2009) and Welke et
al. (2011). Apart from these studies, only Veger’s (2008) SOA maturity model has
been tested in real case studies. This finding implies that SOA maturity is still an
immature field.
Meier’s (2006) work combines ideas from IBM’s service integration maturity model
(SIMM) and from the Sonic Software SOA maturity model (SOAM) to create the
Combined SOA maturity model (CSOAMM) which is a minor improvement on the
SIMM and SOAMM models.

Veger (2008) proposed a Stage Maturity Model for ESOA adoption (SMM-SOA).
The six stages of the SMM-SOA model were originally developed from Veger’s
review of four SOA maturity models from vendors. These four models were the:
CBDI maturity model; Open Group Service Integration Maturity Model (itself
adapted from IBM’s SIMM); Service Enterprise Model (Meijborg 2006 cited in
Veger 2008; this original model is not publicly accessible); and ERP stage maturity
model, which is not related to SOA (Holland and Light 2001 cited in Veger 2008).
The six stages of the maturity levels are titled:

Stage 1: Siloed;



Stage 2: Experimental;



Stage 3: Applied;



Stage 4: Integrated;



Stage 5: Institutionalised; and



Stage 6: Networked.

There are six areas of SOA maturity covered in the SMM-SOA model:

Strategy and governance;
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Organisational change;



Business architecture;



Information model;



Application architecture; and



Operational infrastructure.

The model was validated by an expert group from an IT consultancy firm and further
used to assess the maturity of organisations in three case studies. Although this is the
only maturity model in the literature that has been tested and appears to be
comprehensive, the main purpose of Veger’s (2008) study was only to understand
patterns of ESOA adoption in organisations and the stages that these organisations
had gone through with their SOA adoptions.
Other interesting findings from Veger’s (2008) multiple case studies include:

SOA terminology was used differently by the people in the case studies;



Commitment from the top-level is important for successful adoption of ESOA;



Implementing ESOA using a bottom-up approach is risky because there can be a
lack of buy-in from the business during the program initiation; and



Organisational aspects are important to consider when adopting ESOA.

Mahadevan et al. (2009) propose a three-level SOA maturity model with process and
governance activities associated with the achievement of each level:


Level 1:Achieving stability;



Level 2: Achieving flexibility; and



Level 3: SOA for sensing and responding.

Unfortunately, this model was also not tested in a real organisation.
Welke et al. (2011) proposed five levels of SOA maturity based on capability
maturity levels, such as the ‘initial’, ‘managed’, ‘defined’, ‘quantitatively managed’
and ‘optimised’ maturity levels listed in CMMI. When compared to the models
above, this model is unique because the first two levels focus on the technical or IT
motivation of SOA adoption while the remaining three levels focus on the large-scale
or enterprise motivation or adoption. Areas covered for each maturity level include
the technical and enterprise views of SOA, benefits and metrics, business
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involvement, methodology, service sourcing and governance. The proposed five
levels are explained as:

Level 1: Initial maturity is when most firms adopt SOA to address IT-related
issues (for example, interoperability and improved platform efficiency). This
level focuses on the development of fine-grained software components. However,
services are loosely defined and SOA governance does not yet exist because the
SOA initiative is initiated by IT;



Level 2: Managed maturity is when the organisation starts to use more finegrained services. There is still concern with IT’s needs for improved architecture
and standardised data;



Level 3: Defined maturity is when SOA adoption shifts from IT-related issues to
resolving business requirements. There is a need to develop service-related
policies and metrics for governance monitoring;



Level 4: Quantitative managed maturity is when the organisation adopts SOA to
redesign the organisation business processes to be agile. IT governance exists to
align with business objectives; and



Level 5: Optimised maturity is concerned with the organisation defining,
developing and implementing an adaptive, enterprise, service architecture.
Organisations begin to realise the benefits of SOA at the IT as well as the
enterprise level. Governance is use to provide policy feedback.

However, this model was also not tested in a real case study organisation.

As stated previously, another model that is closely linked to SOA maturity is SOA
readiness. Some authors also use the term ‘SOA readiness’ to describe the maturity
conditions of SOA adoption in an organisation. Before the discussion of SOA
readiness approaches is presented, it is important to understand the concept of SOA
readiness as covered in the literature.
There is no clear definition for ‘ESOA readiness’ in the literature, nor has there been
any empirical research published in the scholarly literature to date that specifically
focused on this term. There is also little empirical research on SOA readiness (as
distinct from ESOA readiness) found in scholarly literature, except in a study by
Eckert et al. (2010). Thus, it is appropriate that this discussion of ESOA/SOA
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readiness is primarily drawn from the practitioner literature. However, this review of
the term ESOA readiness also determined that there is a lack of specific definitions
of SOA/ESOA readiness in the practitioner literature. Despite this lack of definitions,
SOA readiness has been adopted by IT vendors such as Sun Microsystems as an
approach for preparing organisations for migration to SOA, based on the vendor’s
analysis and technical recommendations or best practices. Conway (2009), a
practitioner and SOA consultant, asserts that, for an organisation to be ready for
SOA, the organisation’s motivations for SOA adoption must be known and the
opportunities for SOA to address existing organisational problems must be identified.
Oracle (Reynolds 2009), on the other hand, uses an online SOA readiness assessment
‘tool’ to determine the state of SOA maturity of an organisation before SOA
adoption. Eckert et al. (2010) also used the term ‘SOA readiness and maturity’ to
determine the level of SOA maturity in a study of SOA adoption in the German
banking industry. However, in this study (Eckert et al. 2010) the terms ‘SOA
readiness’ and ‘SOA maturity’ were used interchangeably.

While some vendors, such as IBM, also use the term SOA readiness to refer to tools
(which are not publicly accessible in the case of IBM) to measure an organisation’s
supportive condition for SOA adoption, the BEA SOA Readiness model also shows
the state of an organisation’s current condition before migration to SOA adoption. In
the BEA SOA Readiness model, six areas of readiness are covered (Pfeuffer et al.
2007):

business process and strategy: Includes analysis of all key information that is
relevant to key projects, including information within and across the enterprise,
the sources of this information, data flows and the impact of SOA on short-term
and long-term business strategies;



The architecture: Analysis of the overall layers of services and how they
interoperate among service layers;



The building blocks: Analysis of shared applications, data services, other
reusable components and reusable access methods;

66



The projects and applications: Analysis of the options to service-enable the
legacy application portfolio and also to determine how current IT initiatives can
become services that could integrate application- and data-service layers;



The cost and benefits: Analysis of the expected capital and expenses for utilising
shared services for business people and IT; and



The organisation and governance: Analysis of the roles and responsibilities of
shared service functions, the software development methodology and other
supporting tools, practices and policies on reusable services.

The readiness assessment method developed by Sun Microsystems (Sun
Microsystems 2004)analyses three key areas that impact SOA success:

Organisational alignment: Business and IT strategies for shared services and a
funding model to support shared services;



Methodology and process: A quick and efficient methodology to support serviceoriented and service design lifecycle activities; and



Technology and tools: The main area of focus in this readiness model is divided
into the design stage and the run-time stage. While the design stage is said to be
critically impacted by the choice of technology and tools to support SOA
implementation standards, SOA readiness at run-time heavily relies on the
service infrastructure required to support secure, reliable and interoperable
service messaging, which can be orchestrated to fulfil business demands.
Examples of other equally important areas within the technology and tools are
very technical, and include but are not limited to:


implementation of a registry and repository to publish services and metadata;



appropriate use of interface style and programming to reduce tight coupling;



standardisation of data based on data schema standards to reduce problems in
data translation between services; and



use of open standards and interfaces between services.

In contrast to this type of assessment of ‘readiness’, SOA maturity models measure
how far an organisation has progressed on the SOA journey (Arsanjani and Holley
2005), i.e. a SOA maturity perspective only considers how far an organisation has
progressed along the implementation path. The SOA maturity perspective does not
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indicate whether the organisation will be successful at the current stage or in future
maturity stages. Nor does the SOA maturity perspective determine the factors that
must be addressed to ensure success in later stages or assess the organisation’s
readiness in terms of those factors.

A further limitation evident from the discussion above is that SOA readiness
assessments are used by IT vendors to measure the initial or current state of an
organisation prior to adoption of SOA; these SOA readiness assessments do not
evaluate the readiness factors of organisational transformation during the
implementation of SOA/ESOA.

It should be noted that there are positive and negative aspects of the existing SOA
maturity models as described above. It appears that most SOA maturity models
simply explain the gradual progression that occurs in an organisation or that an
organisation has to go through before reaching the advanced stages of SOA or ESOA
implementation. The gradual approaches to SOA implementation seem pragmatic,
are much supported in the literature and match with the organisational learning curve
necessary to implement ESOA. However, such a long-term approach may not always
be suitable for enterprises that have only a limited time to deliver ESOA because of
some internal or external constraint. Furthermore, some SOA maturity models (e.g.
Sonic Software Corporation et al. (2005)) appear to focus solely on service
technology infrastructure to the exclusion of other organisational factors. Evidence
from studies by Meier (2006) and Bloomberg (2005) also supports the argument that
the SOA maturity models proposed by some vendors:

Do not provide a complete SOA roadmap. Instead the model is used as an
opportunity for the vendor to promote their own SOA infrastructure products;



Do not address the organisational capability required to move or progress from
one SOA maturity phase to another;



Focus heavily on service infrastructure rather than organisational factors; and



Have been developed without the required information, because it is too early to
introduce SOA maturity model while SOA at the enterprise level is still immature
and not well understood in the literature.
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These models above also insist that, before reaching ESOA, organisations must
commence at a basic level and gradually build towards an advanced level of SOA
knowledge and skills.

The SOA maturity model proposed by Welke et al. (2011) also deals with SOA
implementation in an incremental manner. However, this model is distinct due to its
separation of SOA implementation into IT or technical adoption (low-level
implementation) and enterprise adoption (high-level implementation). While this
model is quite similar to other maturity models, this research argues that there are
limitations with Welke et al.’s (2011) model because:

In a real enterprise environment, there could be a grey area between IT
implementation and enterprise implementation because all the resources used for
technical

implementation (i.e. people or systems) in fact, belong to the

enterprise;


There could be instances where IT staff are involved in both IT and enterprise
projects; and



A progressive, stage-by-stage approach will not suit an enterprise in urgent need
of ESOA deployment.

Veger (2008) also argued that most SOA maturity models, including those presented
above, are recommendations from vendors, so the proposed models are not
necessarily technology independent. One such example is the SOA maturity model
from Sonic Software (SOAM). The approaches described in the SOA maturity
models above also lack management involvement in organisational issues, such as
the organisational skills and knowledge to transform SOA principles to fit an
organisation (Veger 2008, p. 48).

It is also noted that most of these models are brief; they do not provide a detailed
explanation of how to reach the ESOA maturity stages. Finally, all these models also
lack descriptions of how other organisational factors interplay or contribute to the
readiness of an organisation to implement ESOA.
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2.4.3.2 SOA governance perspective
There is no common or standard definition of ‘SOA governance’ in the literature.
The term has been used in various ways, from low-level governance of the service
lifecycle to high-level governance at the enterprise level. For example, some studies
(see for example, Janiesch et al. 2009; Müller et al. 2009) used the term SOA
governance to refer specifically to the governance of a technically-focussed service
activity. In these studies, examples of SOA governance could be a product or a
software tool to govern service lifecycle activities. Others, on the other hand, argue
that SOA governance should focus on high-level governance activities that drive the
SOA strategy in an organisation (Afshar 2007; Open Group 2009).

Most SOA governance frameworks are extensions of an IT governance framework
(Niemann et al. 2008; Hojaji and Shirazi 2010). However, in most SOA governance
frameworks, the mechanism for governing the service lifecycle is stipulated because
this is not sufficiently addressed in an IT governance framework.

Lee and Lee (2009) and Marks (2008) argue that IT governance frameworks are also
still an immature domain. Others state that SOA governance is the application of
SOA to existing IT governance (Bloomberg 2005; Afshar 2007; Open Group 2009).
Although IT governance components vary, the generic framework components
consist of:

The governance structure;



Processes; and



Relational or behavioural factors of the organisation (Haes 2007).

IT governance specifies the decision rights and accountability framework to
encourage desirable behaviour in the use of generic IT (Weill and Ross 2005, p. 8).
Open Group (2009, p. 10) define governance, in a general sense, as meaning to
establish, control and enforce how people and solutions work together in order to
achieve organisational objectives. Because IT governance controls the higher-level
governance of SOA, in the following section, the terms IT governance and SOA
governance will be used interchangeably where appropriate.
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Woolf (2007, p.2) states that SOA governance is concerned with how to enforce the
way that people work together. High level governance is critical in the areas of:

Chains of responsibility to empower people in IT decision making;



Measurements to gauge SOA effectiveness;



Policies to guide the organisation to meet its goals;



Control mechanisms to ensure SOA compliance; and



Communication to keep all required parties informed.

2.4.3.1 Practical or high-level governance
Rosen et al. (2008) classified SOA governance into two types: practical SOA
governance; and governance of the service lifecycle.
Practical SOA governance concerns the establishment of a SOA governing group or
committee to establish chains of responsibilities, decision-making rights, authority
and communication related to SOA policy. According to Rosen et al. (2008), some of
the responsibilities of a SOA governing group are to:

Position SOA to align with the enterprise business strategy and define business
opportunities for SOA adoption and implementation;



Create and define clear ownership, supervision and escalation of SOA-specific
issues and provide quick and efficient resolution of SOA-related issues;



Define SOA funding approaches;



Enable SOA maturity tracking and its controlled evolution based on the metrics
for SOA adoption benefits, services reuse and others;



Align SOA strategy with other enterprise strategies such as security, portfolio
management and so on;



Ensure adherence to implementation and service-definition policies;



Ensure infrastructure readiness for SOA; and



Maintain and advertise major SOA artefacts such as services and business
processes.

The SOA governance group should include representation from business people and
IT to enhance service ownership within the members of the group.
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The second category of SOA governance deals with policies, processes and
procedures that cover all stages of the service lifecycle (Rosen et al. 2008, p. 476).
Rosen et al. (2008) argued that this second type of governance is not as critical
during the early stages of organisational SOA maturity because there may be fewer
services to monitor. Since ESOA is complex, the focus of the enterprise should be on
the realisation of ESOA rather than on achieving SOA governance maturity levels.
Bernhardt and Seese (2008) view SOA governance as the organisational structures,
processes and policies that an organisation puts into place to ensure that the adoption,
implementation and operation of SOA in the organisation is completed in accordance
with best practices, architectural principles, government regulations and laws, and
that it will sustain and extend the organisation’s strategies and objectives.
Oracle (Afshar 2007, p.3) views SOA governance as the interaction between policies
(what), decision-makers (who) and processes (how) in order to ensure successful
delivery of SOA. According to Oracle, SOA strategy is critical for governance to
enforce and ensure that the SOA strategy is aligned with the SOA roadmap. The
SOA roadmap is a program that outlines SOA projects to be implemented and the
required SOA capabilities (Afshar 2007). Because SOA interacts with the enterprise
architecture (EA) framework, SOA governance also needs to address policies related
to achieving SOA and architectural goals.

Marks (2008) defines SOA governance from the enterprise view, claiming it is a
process of ensuring all the business and IT stakeholders’ interests are served by
planning, funding and execution of an ESOA initiative. Put simply, SOA governance
is doing the right things for SOA stakeholders (Marks 2008). SOA governance also
refers to the organisation, processes, policies and performance metrics required to
manage SOA projects successfully. Marks (2008) argues that SOA governance
should be approached from a holistic enterprise perspective. A holistic view requires
a top-down approach with appropriate central committee approval for the
establishment of SOA governance, so that greater SOA benefits can be derived for
the entire enterprise. Marks (2008, p.29) also believes that SOA governance should
address the following issues:

What must be governed for current and future SOA goals or SOA strategy;
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What policy must be governed;



How to enforce the policy;



Who is responsible for enforcing the policy and when it should be enforced;



How to handle exceptions; and



How to monitor the effectiveness of the governance.

2.4.3.1.1 Service lifecycle or low-level governance
At the low-level, Rosen et al. (2008, p.450) defined SOA governance as the creation,
communication, enforcement and adaptation of policies used to direct and control the
creation and implementation of the service lifecycle. Low-level SOA governance
involves four phases: design-time, deploy-time, run-time and change-time. Rosen et
al. (2008) describe the governance at these phases as follows:

Design-time governance: Defines and controls enterprise services and policies to
direct the implementation of the enterprise service lifecycle;



Deploy-time governance: The process of testing and controlling compliance to
enterprise policies;



Run-time governance: The process of enforcing run-time service policies; and



Change-time governance: Managing service lifecycle versioning when services
such as interfaces, service policies and agreements are modified several times
throughout the cycle of change.

These four phases of governance involve technical or low-level governance or tools
to manage changes to service versioning; such a discussion is beyond the scope of
this thesis. Furthermore, the extent of low-level SOA governance activities is also
dependent on the maturity of an organisation and the type of projects with which the
enterprise is involved (Rosen et al. 2008, p.479).

On the basis that most SOA governance frameworks are extensions of IT governance
frameworks, Bloomberg (2005, p.1) defined SOA governance as the application of
SOA to the existing IT governance framework. In support of Bloomberg (2005),
Open Group (2009) defined SOA governance as the application of the existing IT
governance and Enterprise Architecture (EA) governance to cater for new SOA
assets and SOA policies. EA governance refers to how EA and other architectures
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are practiced, managed and controlled at the enterprise level. According to the Open
Group (2009) definition, SOA governance should address the following factors:

What decisions have to be made to have effective SOA governance in the
organisation;



Who should make SOA governance decisions;



How should SOA governance decisions be monitored; and



What organisational structures, processes and tools should be deployed.

As noted above, there are many conceptual definitions of SOA governance. Some
academics argue that an IT governance framework is not sufficient to address the
low-level service lifecycle, so SOA governance frameworks have been proposed to
address SOA activities and monitor the SOA needs of organisations.
The next section explains the details of various SOA governance conceptual
approaches drawn from the SOA literature and from practitioner literature.
2.4.3.2 SOA governance approaches
As noted above, one of the main approaches to ESOA implementation is the use of
SOA governance. However, most SOA governance frameworks proposed in the
academic literature are theoretical or originate from COBIT (Control Objectives for
Information and related Technologies) process improvement. Prior empirical
research on SOA governance is limited to only a few studies (see for example,
Bernhardt and Seese 2008; Schropfer and Schonherr 2008).

Bernhardt and Seese (2008) argue that governance mechanisms are required to
control SOA complexity in the organisation. Their model was adapted from the Open
Group or OASIS, and addresses five important areas:

Governance structure to govern the introduction and operation of SOA;



Policy to govern service proposition, service design, service implementation,
quality assurance, service documentation, service management, service
publication and consumption, service versioning, service reuse, change,
depreciation and retirement of services;



Governance processes as enforcement mechanisms to realise governance
policies;
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Performance metrics or Key Performance Indicators (KPI) to identify service
bottlenecks; and



SOA governance infrastructure, such as a service registry, to monitor the states of
services.

It is noted that activities concerning how to govern and how to measure the
behaviours of SOA governance are not explained in this model.

An Oracle white paper (Afshar 2007) suggested six steps to align a business with
SOA to achieve successful SOA governance:

Define the organisation’s SOA strategy, goals and constraints;



Define policies and procedures to address architecture, technology infrastructure,
information, finance, project portfolio, people and how projects are going to be
executed;



Define metrics for measuring performance for success;



Put in place SOA governance processes or mechanisms to enforce policies and
procedures, for example, metrics for project success;



Analyse and improve processes based on a SOA roadmap; and



Re-evaluate SOA progress and policies as SOA matures and evolves.

The Open Group believes that SOA governance approach should extend an
organisation’s existing IT and Enterprise Architecture governance models (if they
exist) to cater for new SOA assets and SOA policies. SOA governance activity
should, therefore, start with an organisation’s strategic planning activities. According
to Open Group (2009, p.7), SOA governance should address three areas of
governance activity:

Processes that cover both the governing and the governed;



Organisational structures that include the roles and responsibilities of
governance; and



Enabling technology, which includes tools and infrastructure.

The model states that SOA governance must not necessarily be technically focused;
it should also address the people, processes and technological aspects of SOA. The
Open Group proposed the SOA Governance Reference Model, which they describe
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as a generic model, to understand the foundation and process of governing SOA. The
proposed model is comprehensive and comprises:

SOA governance guiding principles: To assist an organisation with what to
prioritise, the decision-making process for the design, deployment, and the
execution of the generic model;



SOA governing processes: Focuses on the realisation necessary to achieve the
governance intentions of an organisation. Other activities include policies on
compliance versus non-compliance, and means of communication to support the
implementation of this generic model;



Governed SOA processes: Matters related to planning, design and operational
aspects of SOA, including Service Portfolio Management, Service Lifecycle
Management, Solution Portfolio Management and SOA Solution Lifecycle; and



SOA governance roles and responsibilities: Deals with organisational structure,
and the roles and responsibilities of members or committees of the SOA
governance board.

While the model above appears comprehensive as it covers most areas of SOA
activity, it is important that each organisation tailors the model to fit its own
organisational environment (Open Group 2009).
Marks (2008) states that SOA governance approach should integrate the three
components of SOA governance boards, supporting tools and governance processes.
The need to balance between these activities is highlighted; too much focus on the
SOA governance board or an overemphasis on tool-centric governance (i.e. a service
repository or service repository that is claimed as a partial function of governance)
will cause unnecessary overheads to an organisation.

The explanation of SOA adoption phases (as shown below) suggests that SOA
governance should be established shortly after the formation of SOA strategy and
planning in order to align SOA activities with the SOA strategy.
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Figure 2.7: SOA Adoption Phases adapted from Marks (2008)

As shown in Figure 2.7, this model depicted SOA adoption phases:

SOA Inception: Assumes that SOA begins with a small scale, ad-hoc project as
proof-of-concept;



SOA Strategy and Planning: Includes all activities to align SOA under a specific
name, and the SOA roadmap, which contains information about the execution of
SOA activities;



SOA Governance Model: Involves the development and implementation of SOA
governance to realise organisational goals and SOA goals.;



SOA Ramp and Governance Ramp: Focused on preparing the formal SOA
initiative projects of an organisation. Preparation activities include training,
adoption of standards or best practices of SOA to produce architecture artefacts,
service design and lifecycle of services;



SOA Reference3 Implementation Model: Deals with real SOA implementation
projects with appropriate planning, selection and execution activities. This
adoption phase also addresses how to realise SOA business value through SOA
strategy and planning alignment;

3

A reference model is also referred to as a generic model (Open Group 2009).

77



SOA Program: An organisation begins the real SOA project execution and acts in
accordance with the SOA Reference Implementation Model; and



Other phases include SOA Acceleration and Assimilation Process, SOA
Programmatic Execution and SOA Steady State; these are advanced phases of
SOA adoption.

Accordingly, the proposed SOA governance model should include these activities:

SOA Governance Strategy and Goal: To address the business goals of an
organisation;



SOA Principles and Policies: To determine which policies must be required and
enforced;



SOA Governance Organisation and Stakeholders: To address the governance
processes that needs to be enforced;



Governance Roles and Responsibilities: To define stakeholders’ roles and
responsibilities in governing SOA processes;



Governance Behaviour and Reinforcement Model: To address reinforcement
mechanisms such as rewards (and penalties) for conformance with SOA
governance values; and



SOA Governance Metrics and Performance Measurement: To provide a
monitoring mechanism for the evaluation and the effectiveness of SOA
governance processes.

Hojaji and Shirazi (2010) proposed lists of important activities that should be
addressed by SOA governance to manage the challenges of SOA implementation.
The proposed activities of SOA governance are these:

Service Lifecycle Management: Activity to design, develop, manage and retire
services;



Governance Lifecycle Management: Having a compliance policy on the service
lifecycle;



Monitor and Evaluate Processes: Address performance management and service
level targets;



Service Portfolio Management: Enable the organisation to decide which services
need to be developed and prioritised in SOA projects;
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Governance Performance Assessment Metrics: Measure performance of
governance activities and service lifecycle activities;



Governance Structure: Elaborates on the roles and responsibilities of SOA board
committees;



SOA Maturity: Evaluating the service readiness of the organisation;



SOA Roadmap: A program and direction to achieve SOA objectives; and



Best practice.

Using the activities proposed above, Hojaji and Shirazi (2010) analysed SOA
governance models developed by vendors such as Oracle, Web Methods, IBM
CBDI-SAE, Software AG and Bieberstein. Their goal was to determine whether the
models covered all of these required activities. The study concluded that each of the
analysed SOA governance models only addresses a subset of SOA implementation
activities. However, it should be noted that Hojaji and Shirazi’s (2010) framework is
also theoretical and has not been tested in the real world.
Schepers et al. (2008) proposed a six-phase service lifecycle approach to SOA
governance:

Phase 1: Involves the need to define SOA strategy;



Phase 2: Concerns the alignment of strategic planning to the organisational
context. According to Schepers et al. (2008), there is a need to establish a clear
SOA governance body or centre of excellence (COE) that draws together SOA
expertise to drive SOA programs in an organisation;



Phase 3: Involves managing the service portfolio, as portfolio management is
required to prioritise the organisation’s investment on services;



Phase 4: The control service lifecycle. It concerns the development and delivery
of each service in SOA, and also deals with the design, development and delivery
of services which include service granularity and consistency between services;



Phase 5 concerns policy enforcement or formalised business rules during service
design-time and run-time; and



Phase 6 deals with service level management. Each of the services must perform
based on its Service Level Agreement or contract, which specifies the service
guaranteed to the customer. The authors stress that the execution of the proposed
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SOA governance model must take a gradual approach, dependent on the maturity
of SOA governance activity in the organisation. The maturity levels suggested by
the authors are: Level 1- pioneer; Level 2 - department; Level 3 - enterprise and
Level 4 - network.

In summary, despite some useful insights, it can be concluded that all of the SOA
governance approaches discussed above are theoretical.
Some governance models, such as those proposed by Haes (2007) and Bowen et al.
(2007), are based on empirical research. These two models address only the practical
or high-level governance. For example, Haes (2007) defined governance structures
as clearly specifying the organisational roles and responsibilities of the governance
board. Governance processes refer to formalisation and institutionalisation of
strategic IT decision making or IT monitoring procedures. Relational mechanisms
include behavioural aspects of governance activities, such as the active participation
of and collaborative relationship among corporate executives, IT management and
business management (Haes 2007, p. 21).

Haes’(2007) study explored how an organisation can implement effective IT
governance in practice. The study indicates that, in practice, the organisations used
mixed IT governance structures (i.e. centralised or federal mode) and practiced
relational mechanisms in the organisation.

In another study by Haes (2007) involving 22 financial services organisations in
Belgium, it was revealed that it is easier to implement the IT governance structure
than the governance processes. In addition, IT governance relational mechanisms,
such as active participation of IT project members, were confirmed to be much more
important when organisations are at the early stage of IT governance set-up than
when organisations already have mature IT governance practices.

Bowen et al. (2007) studied the impact of high-level IT governance mechanisms
(such as IT governance structures, processes and outcome metrics) on IS project
outcomes. Effective IS project performance outcomes are associated with a shared
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understanding between business and IT, active involvement of IT steering
committees, a balance of business and IT representatives in IT decision-making, and
comprehensive, well-communicated and documented IT strategies and policies.
The discussion above focused solely on the aspects of SOA governance models and
IT governance models. Another approach, from the US Federal CIO Council (CIO
Council 2008), provides strategies to implement ESOA. The strategies suggested
are:

Determine the organisation’s motivation or reason to adopt SOA. As such, SOA
strategy is critical to address the motivation for adopting SOA;



Gain support from executives;



Establish a program plan or performance metrics to measure SOA results;



Establish a Centre of Excellence (COE) or coordinating committee to monitor
SOA adoption;



Ensure on-going SOA funding and resources allocation; and



Establish effective SOA governance activities which include governance of SOA
and all activities related to design, development, monitoring and managing the
service lifecycle.

Based on various SOA governance approaches presented above, it can be concluded
that although some of the SOA governance approaches provided (e.g. Marks (2008)
and Open Group (2009)) are comprehensive, they are all theoretical. Furthermore,
these approaches need to be tailored to suit each organisation’s needs and maturity
level, and to consider the scale and scope of SOA adoption in an organisation. In
addition, as Open Group (2009, p.10) state, a good generic model of SOA
governance does not exist because each organisation is unique and organisational
requirements vary based on numerous factors such as the size of an organisation,
SOA maturity level, and the type of existing IT governance.

This thesis adopts a high-level IT governance approach, rather than restricting the
study to a low-level SOA governance approach, for the following reasons:

The existing works addressing a high-level IT governance approach (i.e Bowen
et al. 2007; Haes 2007) are based on empirical research and also deal with
practical and high-level SOA governance;
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Most high-level SOA governance models prescribed by vendors and the
academic literature are still immature, theoretical and yet to be tested in the real
world;



The IT governance domain is still immature and there is little research on the
impact of high-level governance on complex EWIS projects such as ESOA;



Bloomberg’s (2005) definition, that high-level SOA governance is about
applying SOA activities on the existing IT governance approach, has been
adopted for this research; and



As stated by Rosen et al. (2008), there are fewer services generated, and hence
few services to be controlled and monitored, in the early stage of SOA
organisational maturity. This research therefore chose not to focus in great detail
on low-level SOA governance (e.g. control and monitoring of the service
lifecycle).

In summary, so far this chapter has covered both the SOA maturity and readiness
perspective and the SOA governance perspective. Both the SOA maturity approaches
and SOA governance approaches propose a long-term view for an organisation to
reach and implement ESOA.
The next section discusses ESOA implementation readiness from a Critical Success
Factor perspective.
2.4.4

Empirical research on Critical Success Factors (CSFs) for SOA
implementation

While SOA maturity and SOA governance largely consider implementation to be a
long-term process, another perspective that adopts a ‘quick wins’ approach for
ESOA implementation is the use of Critical Success Factors.
The term ‘Critical Success Factors’ (CSFs) was first introduced in 1979 (Bullen cited
in Jafari et al. 2006) in the Harvard Business Review. CSFs were developed mainly
to help managers determine what kind of information they really needed (Rockart
1979). Rockart (1979) defined CSFs as critical areas that are vital for the successful
outcomes of the business (Rockart 1979). CSFs meet the needs of managers for a
quick approach to gather information to address their business problems. The CSF
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concept was used in information systems research by Pinto and Rouhiainen (2001, p.
80), where CSFs were defined as factors that, if addressed appropriately, will
significantly improve the chances of IT project success.

In the past, CSFs were extensively used by researchers to study ERP
implementations (Al-Mashari 2002; Majed and Abdullah 2003; Somers and Nelson
2004; Park 2008; Razmi et al. 2009) because ERP project implementations are
complex and prone to failures. CSFs have also been adopted in other research
domains such as Business Process Reengineering (BPR) (McAdam and Donaghy
1999; Hartini et al. 2007), generic large-scale IT project innovation (Ericson and
Siau 2008) and in the SOA implementation domain (Lawler et al. 2009; Vegter 2009;
Lee et al. 2010).

In the SOA domain, Vegter (2009, p.1) defined the CSFs of a SOA implementation
as the areas in which good performance is necessary to ensure attainment of
organisational goals. Ericson and Siau (2008) adapted the CSF definition from
Rockart (1979), describing CSFs as a small number of goals or factors which, if
successfully completed, will result in success for an organisation.

Ahmad et al.(2007) used the concept of CSFs in their study of BPR; this thesis
adopts the definition from this study where CSFs are: key activities which must go
right (Hartini et al. 2007), for an enterprise to be ready to implement ESOA. In the
following sections the terms ESOA and SOA will be used interchangeably where
appropriate.

It should also be noted that there is only limited empirical research on CSFs in SOA
implementation. The depth and scope of SOA projects in the previous CSF research
is also unclear; therefore it is not possible to determine whether the focus is ESOA
(or SOA) implementation. The issues and factors used to identify CSFs for SOA
implementation also vary from one researcher to another. Some researchers, such as
Lawler et al. (2009), focus only on factors related to high-level, business strategy.
Prior studies mainly focus on CSFs for SOA implementation in the private sector
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(see for example, Lawler et al. 2009; Vegter 2009; Lee et al. 2010; Aier et al. 2011),
while public sector organisations may have slightly different organisational contexts,
for example, in organisational structure, cultural and political influences (see for
example, McAdam and Donaghy 1999; Troshani et al. 2011).

Vegter (2009) identified the following three CSFs related to SOA implementation:

Service reusability, which contributes to increase agility;



Reduced SOA complexity, which reduces SOA project failures; and



Governance

in

SOA

implementation,

which

simplifies

SOA

project

implementation. Vegter’s (2009) description of SOA governance divides it into
technical and non-technical tasks.

Based on a single case study only, service reuse was found to be significantly less
important than these three CSFs. While these identified CSFs are useful, Vegter
(2009) gives no indication of the scope or size of SOA projects to which these CSFs
would apply, nor does he suggest how to actually reduce SOA implementation
complexity.

Lawler et al. (2009) analysed CSFs for managing SOA strategy, considering the
business, procedural and technical factors for the adoption of SOA in three technical
perspectives. Results of this study indicated that business factors are more important
in managing SOA strategy than are procedural and technology factors. However, the
study was confined to activities of managing SOA strategy and not the whole set of
activities involved in SOA implementation. Furthermore, no detailed explanation
was provided about the scale of the SOA project in the study.

Lee et al. (2010) argue that the lack of effective strategy for successful SOA
implementation in an organisation contributes to slow development and progress of
SOA in the early stage of adoption. These authors sought to formalise a set of CSFs
based on business and managerial aspects of SOA implementation in Korean
companies. They identified twenty CSFs for successful SOA adoption from a review
of the literature and interviewed 22 respondents from vendors and user groups in
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twelve Korean companies. When ranking these CSFs, the authors noted that there
were variations between the two groups of respondents in deciding the importance of
the CSFs.
The samples of the CSFs are listed below:

Deepening of enterprise-wide perception of SOA;



Strengthening perceptions of SOA by sharing success stories;



Building strong support for enterprise-wide core human resources;



Clear goal-setting based on business value;



Step-by-step evolution planning with consideration of current capacity;



Framing an organisational model for SOA management;



Fostering a partnership culture between business and IT;



Developing training planning;



Generating standard definitions of SOA technology;



Defining scope of technology application/security foundation;



Standardising business processes;



Putting in place an enterprise-wide architecture management system;



Definition of SOA-based development;



Strengthening communication within a project;



Managing SOA policy processes;



Establishing a service development/operation management process;



Assessing performance of service processes; and



Building an industry-wide foundation for SOA.

Although Lee et al. (2010) developed a comprehensive list of CSFs for SOA
adoption, it should be noted that the CSFs presented above were associated with an
incremental implementation of SOA. Moreover, the proposed CSFs are just a
prescriptive list for SOA implementation because the authors did not test the CSFs in
a real organisation which was actually adopting SOA in the entire organisation.
In summary, it can be concluded that there is little empirical research on CSFs in the
SOA domain. Moreover, the empirical research on CSFs presented above does not
indicate the scale and scope of the real SOA projects involved in the studies. Also,
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none of these past studies have focused on an organisation’s ESOA implementation
readiness across the entire enterprise. Therefore, there is a need to develop a suitable
method that can be used to determine an organisation’s readiness to implement
ESOA at the enterprise level. Bearing in mind that the CSF approach has long been
used in Enterprise Systems literature, in generic IT projects and to a limited degree in
the SOA literature, it is also noted that none of the empirical studies of CSFs
presented above used CSFs as the basis of a method to evaluate an organisation’s
readiness in implementing ESOA, which is the main focus of this research.

So far in this thesis, four SOA readiness perspectives on ESOA implementation in
the literature have been discussed. Some approaches are heavily focused on
technological readiness activities while others concentrate more on the activities of
SOA governance. In addition, the CSF approaches applied in past studies have been
addressed in a fragmented way.

This thesis is focuses on organisational readiness for ESOA implementation. Because
there was no appropriate definition of SOA or ESOA implementation readiness that
could be derived from SOA literature, the definition of organisational readiness to be
used in this thesis will be drawn from the IT innovation literature.
2.4.4.1 Organisational readiness definition
The term organisational readiness is widely used in the management literature in
relation to a variety of changes that an organisation might experience. In the IT
innovation literature, the term ‘organisational readiness’ is focused primarily on
organisational factors or preparedness to accept generic IT innovations (Chau 1997).
For example, Tarafdar and Vaidya (2007) defined organisational readiness as the
availability of adequate organisational resources and the presence of supporting
conditions required for IT adoption in an organisation. Thus, the focus is not only on
the adoption decision but also on the organisation’s readiness to deploy an IT
innovation and to deal with the consequences of fully implementing it as well. In
their study, adoption referred to the adoption of products or packages.
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In a study of EDI adoption, Iacovou et al. (1995) defined organisational readiness as
the level of financial and technological resources available or provided by the
enterprise. In their study, financial readiness refers to financial resources provided by
the organisation to cover the cost of an EDI installation. Here, technological
readiness refers to the level of technical sophistication posed by the organisation
when dealing with IT innovation. The authors conclude that an organisation with
technical resources or expertise is better equipped to implement complex IT
innovations such as integrated EDI.
In this thesis, the definition of the term ‘organisational readiness for ESOA
implementation’ is adapted from the IT innovation literature. It refers to an
availability of organisational resources and supporting conditions (Tarafdar and
Vaidya 2007) to support the architectural and development paradigms of ESOA, for
building and implementing EWIS. EWIS embodies systems of systems that are
integrated on multiple levels (unit, component, system of systems) to support core
business processes and administrative areas of the entire enterprise (Sathish et al.
2003; Ali et al. 2012). ESOA adoption of this kind will produce a large-scale and
agile EWIS (Rosen et al. 2008) that builds from loosely-coupled, interoperable
components (services) as the architectural foundation to improve the flexibility and
reuse (Oh et al. 2007) of application services.

The remaining section discusses the process model approach, which is connected to
SOA readiness in the literature when SOA is applied at the enterprise level.
2.4.4.2 Process model approach
In the past, process models have been used in studies of Enterprise Systems (ES),
ERP and other large-scale IS projects to indicate at which phase each CSF could be
applied. This thesis argues that one of these previously used process models could
be applied to determine at which phase of the ESOA implementation process each
CSF can be considered to be most useful.
There are many process models presented in the ERP literature (see for example,
Markus and Tanis 1999; Parr and Shanks 2000; Rajagopal 2002; Ross 2003; Somers
and Nelson 2004). Each model varies in terms of the number of stages or phases into
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which the overall process is divided. For example, Markus and Tanis (1999)
conceptualised ERP projects as comprising four phases:

Phase 1: Project chartering;



Phase 2: The project (configure and rollout);



Phase 3: Shakedown; and



Phase 4: Onward and upward.

Somers and Nelson (2004) divided the process model into six phases:

Phase 1: Initiation;



Phase 2: Adoption;



Phase 3: Adaptation;



Phase 4: Acceptance;



Phase 5: Routinisation; and



Phase 6: Infusion.

Al-Mashari (2002) provided a five-phase model comprising:

Phase 1: The setting-up;



Phase 2: Implementation;



Phase 3: Evaluation;



Phase 4: ERP success; and



Phase 5: ERP benefits.

Motwani et al. (2005) also adopted the process model in ERP and proposed a threestage model consisting of:

Stage 1: Pre-implementation;



Stage 2: Implementation; and



Stage 3: Post-implementation of ERP.

The three-stage process model proposed by Motwani et al. (2005) was adapted by
Razmi et al. (2009) to measure organisational readiness for the ERP implementation
process.
This thesis has also adopted the process model structure, originally from Motwani et
al. (2005) and adapted by Razmi et al. (2009), because it has been used to measure
organisational readiness in Enterprise Systems implementation; this is similar in
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scope to ESOA implementation. While ERP adoption revolves around the acceptance
and utilisation of package-based systems, the implementation of ESOA revolves
around a paradigm for building agile EWIS.

The next section explains the development of the CSFs of this study.
2.4.4.3 Development of the CSFs of this study
It is important to note that because empirical research in ESOA is limited and mostly
theoretical (Veger 2008), the sources of the CSFs in this study must be derived from
the theoretical views found in the ESOA and SOA literature, and from multiple
sources in academic and practitioner literature, such as:1. The ESOA literature which includes best practices for the development and
implementation of SOA and high-level SOA Governance at the enterprise level
from academic books and published studies (Krafzig et al. 2005; Marks 2008;
Rosen et al. 2008; Veger 2008).
2. The SOA literature which describes the best practices for low-level SOA
governance; managing and control of service life cycle at the technical level and
empirical research on SOA adoption issues (Baskerville et al. 2005; BEA 2006;
CIO Council 2008; Luthria and Rabhi 2008; Luthria 2009; Open Group 2009;
Hojaji and Shirazi 2010)
3. The IT governance literature which is useful for determining practical and highlevel SOA Governance, mainly from the works of Haes (2007) and Bowen,
Cheung et al. (2007), as well as from other empirical research studies (see
Luftman and Brier (1999) that specifically address alignment of business and IT.
As discussed in Section2.4.3.1, a high-level IT governance definition based on
Bloomberg (2005) and Open Group (2009) has been adopted in this research.
This high-level IT governance definition views SOA governance as concerned
with applying SOA to the existing IT governance practices of an organisation.
Furthermore, both Haes’(2007) and Bowen et al.’s(2007) instruments have been
empirically tested and are therefore appropriate to be adapted in this thesis for
assessing readiness of practical and high-level SOA governance that supports
ESOA implementation.
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4. The ERP literature, as stated previously, that is focused on adoption and
acceptance of package-based systems in the organisation in which the system is
built. It could be argued that some of the technical factors for the adoption of this
type of system may not be applicable to this research. Also, other managerial
issues discussed in the ERP literature are already covered at the higher-level
implementation of ESOA as listed in points 1 and 2 above. Hence, only three
factors were taken from the ERP literature: vendor skills and capability (Somers
and Nelson 2004); and another two factors were derived from Al-Mashari et al.
(2003): evaluation of successful projects; and evaluation of expected benefits.

The initial list of the CSFs covering high-level SOA governance of ESOA
implementation readiness, control mechanisms of the low-level SOA or service
lifecycle and three CSFs from the ERP literature was manually filtered until the
number of selected CSFs was reduced to 33 critical items. These 33 CSFs were then
grouped into six SOA dimensions, classified as: SOA awareness; SOA strategy;
SOA governance; SOA governance process; SOA infrastructure and technology; and
SOA competency. The final CSFs combined high-level IT governance and low-level
SOA. For example, SOA awareness, SOA governance and SOA governance process
tackled managerial issues. CSFs on in the SOA infrastructure and technology and
SOA competency dimensions address SOA technical issues. A detailed list of the
dimensions, their CSFs and the sources are shown in Table 2.5 below.
Table 2.5: The final sources of the CSFs derived from the literature
SOA
dimensions
SOA
awareness

CSFs

Study

Awareness of SOA concept;

(Baskerville et al.
2005; Veger 2008;
Luthria 2009)

IT understands SOA expected service benefits
as project outcomes;

SOA strategy

Top management is aware of the business
impact of SOA;
SOA Strategy is aligned with organisational (Bowen et al. 2007;
Luthria and Rabhi
strategy;
2008; Luthria 2009)
SOA strategy is linked with business value;
SOA strategy provides a clear SOA/service
project roadmap;
SOA strategy is shared with business users
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SOA
Governance
(IT
Governance)

(Luftman and Brier
1999; Bowen et al.
Governance active support through IT steering 2007; Haes 2007;
committee exists;
Luthria 2009)
Governance provides clear project goal settings;
Formal governance structure exists,

Governance defined roles and responsibilities;
Governance active in decision making or
resolving SOA issues exists;
Governance support on central funding exists ;
Governance enforce collaboration
business and IT exists;

between

An expert group to set SOA policy or direction
exists;
Subject matter experts are involved in the
project committee;
IT project committee with balance business and
IT to share knowledge exists
SOA
Governance
Process

measure (Krafzig et al. 2005;
Haes
2007;
CIO
Council 2008; Rosen
An IT/SOA documented strategy exists
et al. 2008; Veger
2008; Luthria 2009;
An Enterprise Architecture exists;
Open Group 2009;
A
business
requirement
study
and Hojaji and Shirazi
standardization exists;
2010)
A policy on Service Portfolio Management
exists;
Service Performance Metrics to
SOA/service project outcomes exist;

A policy on service ownership exists;
A policy on service reuse exists;
A policy to manage the service life cycle exists;
SOA
Support tools (e.g. service repository) to (BEA 2006; Luthria
technology & publish/manage services exist;
and Rabhi 2008; Open
Group 2009; Hojaji
infrastructure
The right infrastructure or technology exists;
and Shirazi 2010)
Mature SOA technology exists;
SOA
competency

SOA training exists;
Vendor competence;
IT competence exists;
Evaluation of SOA success outcomes;
Evaluation of expected service benefits;

(Al-Mashari et al.
2003; Somers and
Nelson 2004; Veger
2008; Luthria 2009)
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All the factors listed in the table above have subsequently been adapted and
synthesised as statements in the formulation of the Critical Success Factors used in
this study.
Having developed the CSFs from the literature, Phase 1 of this study also involves
the validation process for the CSF Framework and the process model. The CSF
Framework comprises two parts: i) a set of the CSFs for determining ESOA
implementation readiness; and ii) the process model in which each selected CSF can
be situated. The research method including the validation of the CSF Framework and
the process model is addressed thoroughly in Chapter 3.
2. 5 Conclusion
The review of the literature presented in this chapter has covered three important
concepts in the conceptual framework, each of which is critical in order to
understand the scope of this thesis. First, it reviewed the concept of EWIS, discussed
the narrow definitions found in the literature, and identified the anticipated benefits
and drawbacks of these systems. Next, the concept of SOA, along with its services as
important building blocks of ESOA, was reviewed. It was explained that the concept
of ESOA goes beyond the adoption of low-level services. Several ESOA
implementation readiness models were then reviewed. These implementation
readiness models were categorised using four perspectives: SOA maturity level, SOA
readiness, SOA governance and the CSF approach. Critical analysis of the literature
in this chapter informed the following summary, which supports the premise of this
study.
The review of the relevant literature indicates that SOA and ESOA concepts are still
immature in theory as well as in practice, and are poorly understood in both the
academic and practitioner domains. Therefore, there is a need for future empirical
research in this area.
The review of the literature in this chapter has also highlighted many issues and gaps
in the literature, for example:


There is very little empirical research that focuses on ESOA implementation at
the enterprise level;



Most SOA implementation models proposed in the review of this chapter are
based on theoretical views rather than empirical research;
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It appears that SOA readiness terminology used in the literature often applies to
the preliminary assessment of an organisation, i.e. the organisation’s current state
before the adoption of SOA; and



Most ESOA implementation readiness models are proposed on the basis that a
long-term view is required in order for an organisation to reach advanced ESOA
use at the enterprise level.

Although the methods reviewed are plausible, some enterprises are unable to wait too
long to achieve ESOA Initiative at the enterprise level, or may be pressured from the
top to deliver ESOA more quickly. Therefore, there is a need for a suitable method to
address enterprise concerns for quick wins in ESOA implementation readiness. The
critical review of the literature has also revealed that, to date, there are no published
studies that have used the CSF approach to assess an organisation’s readiness in
ESOA implementation in the entire organisation.
The review of the IT innovation literature also pointed to the existing gap that there
is little empirical research that focuses on complex IT innovation implementation,
such as ESOA, from the implementer’s perspective.
The following chapter will present the Research Methodology of this study.
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CHAPTER 3

RESEARCH METHODS AND PROCEDURES

3. 1 Introduction
The literature review presented in Chapter 2 has shown that there is an ongoing trend
for organisations to develop Enterprise Systems to integrate data and information
across the business units in an enterprise. Many organisations have turned to
traditional Enterprise Systems such as Enterprise Resource Planning (ERP).

However, ERP has a number of drawbacks, particularly for organisations that need to
make frequent or rapid changes to their Enterprise System. Software Oriented
Architecture (SOA) has arisen as an alternative to ERP, promising organisations an
agile, vendor-independent Enterprise-Wide Information System (EWIS), composed
of loosely coupled components that can be reused across multiple applications. Initial
applications of SOA have had very positive results but much of the SOA literature
focuses on small independent projects. There is a lack of published studies on the use
of SOA to develop EWIS. Moreover, to obtain the benefits of SOA, it appears that an
organisation must adopt SOA as the dominant development platform for all of its
new EWIS application developments. This requires such a significant change in the
management and ownership of systems within most organisations that many authors
suggest that an organisation must transform itself in order to effectively implement
‘Enterprise-wide SOA’ (ESOA). The notion of ESOA is concerned with more than
simply the decision to adopt SOA; it is concerned with the SOA implementation
process, which has far-reaching implications for IT governance, development
practices, IT staff training and many other aspects of the IT function in an
organisation.

The claimed potential benefits of ESOA are significant however there is a lack of
empirical evidence in the literature to support these claims; ESOA is, as yet, largely
untried. One reason for this is that most organisations are unsure whether they are
ready to implement ESOA or how to prepare themselves to become ready. Two
things are lacking in the literature: i) a method for determining the ESOA readiness
of an organisation; and ii) an understanding of the real issues that occur when an
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organisation attempts this transformation. To address these gaps and therefore
achieve the aim of this research, it is necessary to achieve the following objectives:
1. To develop a Critical Success Factor (CSF) Framework that could be used to
determine Enterprise-wide SOA implementation readiness
2. To have that CSF Framework validated by expert practitioners
3. To develop a ‘scorecard method’ based on the validated CSFs
4. To use that scorecard method to evaluate the readiness of an appropriate
organisation
5. To validate the scorecard method by having the output from the method
assessed by senior IT managers and practitioners within the chosen
organisation
6. To identify issues that may occur during the implementation of Enterprisewide SOA
The remainder of this chapter explains how these objectives will be achieved.
3. 2 Research Design Paradigm
The current research aims to develop and evaluate a framework and a method for
assessing ESOA implementation readiness in an organisation. As such, the research
falls predominantly within the design science paradigm (Hevner et al. 2004; Peffers
et al. 2007; Winter 2008; Hevner and Chatterjee 2010) which is widely used in
Information Systems (IS) and Information Technology (IT) research.

The design science paradigm is basically a problem-solving approach that seeks to
create artefacts such as constructs, models, methods and instantiations (March and
Smith 1995; Denning 1997). The CSF Framework proposed in this research
(objective 1) is an example of a model, which describes a real-world problem and a
possible solution. The scorecard method, as the name indicates, is a method that
prescribes a way to solve a problem. As used in the current research, the scorecard
method also shares some of the characteristics of an instantiation in that the method
is sufficiently well developed as to allow a practical evaluation of the artefact's
suitability for its intended purpose (Pries-Heje and Baskerville 2008).

95

Both the evaluations carried out in this research (objectives 2 and 5) produced rich
sets of data. However, the primary purpose of these data is to assess the usefulness of
the artefacts, unlike other research paradigms where the results are used to reveal
some verifiable truths about the environment in which the research takes place. The
purpose of evaluation in design science is primarily to demonstrate “usefulness”
rather than “truth” (March and Smith 1995; Hevner et al. 2004; Hevner and
Chatterjee 2010).

Proponents of the design science paradigm, such as Hevner, March et al. (2004), see
design science as occurring in three cycles:
1. A “relevance cycle” that ensures that the artefact being produced is of value
in the research environment, i.e. the artefact would serve a useful purpose
2. A “design cycle” that produces the artefact and then tests it within its
intended environment, and
3. A “rigor cycle” that requires the research to add to the development of
knowledge bases.
Design science is intrinsically an iterative process in which an artefact is built then
repeatedly redesigned based on the evaluation of earlier versions of the artefact. The
current research involved gathering data from senior executives; it was therefore
difficult to complete many iterations. Instead, the research design used the relevance
cycle and the design cycle as two iterations as follows. The original artefact was a
CSF Framework; the need for such an artefact was based on a review of the literature
and the CSF Framework itself was derived from the literature. However, the
relevance of the CSF Framework was determined by having it evaluated by a group
of experts in the domain.

While this first phase of the research demonstrated relevance, it was not able to show
the utility of the CSF Framework. The proposed scorecard method was used to
embody the CSF Framework in such a way that it can be used in practice. This was
effectively a redesign of the CSF Framework but at a much more practical level. In
the second phase, the scorecard method was then used in practice, demonstrating the
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utility of the scorecard method itself. However, the fact that the scorecard method
could be used does not further validate the CSF Framework, nor does it demonstrate
that the output from the scorecard method is correct or useful.
The third phase was an evaluation of the output of the scorecard method by senior
executives. A positive outcome from this evaluation would demonstrate that the
output of the scorecard method was both correct and useful. This being the case, the
evaluation would also demonstrate the utility of the initial CSF Framework. Thus the
research design used the relevance cycle as a first iteration, and the design cycle as a
second iteration, thereby satisfying the tenets of design science.
The final cycle in the design science paradigm is the rigor cycle. In the current
research, the data gathered in achieving objectives 2, 4 and 5 was so rich that it
provided the opportunity for additional analysis which could, indeed, provide useful
knowledge about the environment in which the research takes place, thus satisfying
objective 6 and satisfying the rigor cycle.

Figure3.1: The Research Design of this thesis
The design science paradigm is not itself a research method nor does it provide any
recommendations about the research methods that should be employed. Given the
number and diversity of objectives above, it is impossible to achieve all these
objectives by a single method, so the current research used a multi-methodological or
mixed methods approach, which is now quite commonplace in the social sciences
and in Information Systems Research (ISR).

Mixed methods research has a long pedigree in the social sciences and is the subject
of several books (see for example, Greene and Caracelli 1997; Mingers and Gill
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1997; Creswell 2003; Tashakkori and Teddlie 2003; Creswell and Plano Clark 2007;
Teddlie and Tashakkori 2009). It is also the subject of specialist journals, such as the
International Journal of Multiple Research Approaches and the Journal of Mixed
Methods Research.
An early model of multi-methodological ISR by Nunamaker et al. (1990) is shown
below.

Figure 3.2: A multi-methodological approach to IS research (Nunamaker et al. 1990)

Multi-methodological and mixed methods approaches have been widely used and
much discussed in the ISR literature (see for example, Landry and Banville 1992;
Gable 1994; Kaplan and Duchon 1998; Jones 1999; Trauth and Jessup 2000;
Mingers 2001; Mingers 2003; Sharma 2011). One of the major challenges to mixed
methods research is that methods may be chosen from different philosophical
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backgrounds which appear incommensurate. For example, in the Nunamaker et al.
(1990) model above, a researcher could combine experiments, which gather
quantitative data and utilise statistical analyses, with case studies based on
interviews, which gather qualitative data and require interpretive analysis. Although
this challenge has been addressed in the literature, it was not an issue in the current
research as all the data collected was qualitative and the analyses were interpretive. It
is true that some of the collected data was numerical, however there was no intention
to conduct any statistical analysis using the numerical data, so it was, to all intents
and purposes, just another type of qualitative data, as explained in the detailed
methods described in the following sections.
3. 3 Research Methodology
Mingers (2001) observes that a research process is not always a discrete event or
process but has various phases of research activities. Thus, a combination of several
methods of data collection in different phases of research can be used to provide rich
and comprehensive research results rather than relying only on one single instance of
a single method of data collection. Given the complexity of the objectives listed
above, this study has adopted a mixed method approach in three phases as shown in
Figure 3.3 below.
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Figure 3.3: Phases of this research activity

The following section provides the details of the methods used in the three phases
described above.
3. 4 Research Methods
3.4.1

Phase 1: Formulation of the CSF Framework

As explained in Chapter 2, the CSF Framework comprises two parts: i) a set of CSFs
appropriate for determining ESOA implementation readiness; and ii) a process model
into which the selected CSFs can be situated. The development of the CSF
Framework has effectively been completed in Chapter 2, however a description of
the method used is provided here for completeness.

As explained in Chapter 2, most SOA projects reported in the literature adopt a
bottom-up approach that is, therefore, largely independent of organisational strategy
and focuses only on the early stages of SOA use. The current research focuses on
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ESOA implementation, i.e. the process of making SOA the primary development
paradigm across the entire organisation, which is intrinsically a holistic, top-down
process for the following reasons:
i) The process is holistic in that it covers both managerial and technical aspects of
organisational readiness to implement ESOA.
ii) The process is top-down because it is a) closely aligned with the organisational
strategy; b) centrally approved by the top management of the organisation; and c)
undertaken at the enterprise level.
iii) The process takes into consideration the entire organisation’s requirements for the
use of SOA (Rosen et al. 2008).

Given the holistic, top-down nature of ESOA implementation, the appropriate CSFs
need to be drawn from the broad set of discipline-specific literature that were
discussed in Chapter 2 and include:
1. The ESOA literature, and specifically the best practices for the development
and implementation of SOA at the enterprise level as outlined in published
studies (Krafzig et al. 2005; Marks 2008; Rosen et al. 2008; Veger 2008)
2. The SOA literature which describes: the best practices for managing SOA;
the SOA service life cycle at an operational level; and empirical research on
SOA adoption issues (BEA 2006; CIO Council 2008; Luthria and Rabhi
2008; Luthria 2009; Open Group 2009; Hojaji and Shirazi 2010);
3. The IT Governance literature, useful for determining practical and high-level
SOA Governance. This research adopts Bloomberg’s (2005) and Open
Group’s(2009) definitions of SOA Governance; SOA Governance is the
application of SOA to the existing IT Governance framework. For the current
research, most of the high-level IT Governance framework CSFs were
adopted from the works of Haes (2007) and Haes and Grembergen (2009),
who cover Governance Structure, Governance Process and Relational
Mechanism of IT Governance. Along with the frameworks of Haes (2007)
and Haes and Grembergen (2009), Bowen et al.’s (2007) framework has also
been used; these frameworks were selected because they have been
empirically validated and focus on the practical implementation of IT
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Governance in organisations. Other high-level IT Governance framework
CSFs were based on empirical research from the studies of Luftman and Brier
(1999).
4. The ERP literature, which provided a number of appropriate CSFs for
adoption of package-based systems that related to managerial factors,
however, analysis showed that the managerial factors had already been
identified in the high-level ESOA Governance literature. Consequently, only
three factors were taken from the ERP literature; one additional CSF, namely,
vendor skills and capability (Somers and Nelson 2001) and two factors:
evaluation of successful SOA projects; and evaluation of expected benefits
(Al-Mashari et al. 2003).
In the initial development of the CSF Framework, there appeared to be 40 CSFs
identified from the literature. However, the CSFs list had undergone several
repeated cycle of iteration process in order to avoid duplication and finally the
CSFs list were reduced to only 33 identified CSFs.

The 33 identified CSFs were then grouped into six SOA dimensions, namely:
1. SOA Awareness;
2. SOA Strategy;
3. SOA Governance (IT Governance);
4. SOA Governance Process;
5. SOA Competency; and
6. SOA Infrastructure and Technology.
Of these 6, SOA Awareness, SOA Strategy, SOA Governance (IT Governance) and
SOA Governance Process deal with high-level, managerial issues while SOA
Competency and SOA Infrastructure and Technology address SOA technical issues.
The resulting CSFs take into account both the strategic and technical aspects of SOA.
The sources for these CSFs are shown in Table 3.1.
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Table 3.1: The final sources of the CSFs
SOA
dimensions
SOA
awareness

SOA strategy

SOA
Governance
(IT
Governance)

CSFs

Study

(Baskerville et al.
2005;
Veger
IT understands SOA expected service 2008;
Luthria
benefits as project outcomes;
2009)
Top management is aware of the business
impact of SOA;
SOA strategy is aligned with organisational (Bowen et al.
2007; Luthria and
strategy;
2008;
SOA strategy is linked with business value; Rabhi
SOA strategy provides a clear SOA/service Luthria 2009)
project roadmap;
SOA strategy is shared with business users
(Luftman
and
Formal governance structure exists,
Brier
1999;
Governance active support through IT Bowen et al.
steering committee exists;
2007; Haes 2007;
Governance provides clear project goal Luthria 2009)
settings;
Awareness of SOA concept;

Governance
defined
responsibilities;

roles

and

Governance active in decision making or
resolving SOA issues exists;
Governance support on central funding
exists ;
Governance creates collaboration between
business and IT exists;
An expert group to set SOA policy or
direction exists;
Subject matter experts are involved in the
project committee;
IT project committee with balance business
and IT to share knowledge exists
SOA
Governance
Process

Service Performance Metrics to measure (Krafzig et al.
2005; Haes 2007;
SOA/service project outcomes exist;
CIO
Council
An IT/SOA documented strategy exists
2008; Rosen et al.
2008;
Veger
An Enterprise Architecture exists;
2008;
Luthria
A business requirement study and 2009;
Open
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standardization exists;

Group
2009;
A policy on Service Portfolio Management Hojaji and Shirazi
2010)
exists;
A policy on service ownership exists;
A policy on service reuse exists;
A policy to manage the service life cycle
exists;
SOA
Support tools (e.g. service repository) to
technology & publish/manage services exist;
infrastructure
The right infrastructure or technology
exists;
Mature SOA technology exists;
SOA
competency

SOA training exists;
Vendor competence;
IT competence exists;
Evaluation of SOA success outcomes;

(BEA
2006;
Luthria and Rabhi
2008;
Open
Group
2009;
Hojaji and Shirazi
2010)
(Al-Mashari et al.
2003; Somers and
Nelson
2004;
Veger
2008;
Luthria 2009)

Evaluation of expected service benefits;

Having identified a set of appropriate CSFs for ESOA implementation, the next task
was to select a process model into which the CSFs could be situated. The purpose of
introducing the process model was to identify when in this implementation process
each CSF was most relevant.

There are many process models in the Enterprise Systems and ERP literature (see for
example, Markus and Tanis 1999; Parr and Shanks 2000; Rajagopal 2002; Ross
2003; Somers and Nelson 2004). Each process model varies in terms of the number
and nature of stages used. For example, Markus and Tanis (1999)recommend a fourstage model (Project Chartering; Configure and Rollout; Shakedown; and Onward
and Upward). Somers and Nelson (2004) divide the process model into six stages
(Initiation, Adoption, Adaptation, Acceptance, Routinization, and Infusion). AlMashari (2002) recommends a five-stage model while Motwani et al. (2005) propose
a three-stage process model (Pre-implementation, Implementation and Postimplementation) based on CFSs of ERP implementation from case studies and
literature. Due to its parsimony and its previous application by Razmi et al. (2009) to
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measure organizational readiness for ERP implementation, Motwani’s model
appeared to be a suitable process model for use in this research (see Figure 3.4).
However, only the structure of Motwani’s process model was adopted in this
research. This structure was used to determine the stages in which the CSFs of ESOA
implementation readiness are most relevant. The use of the process model stages is
further explained in section 3.4.2.1.

Figure 3.4: The structure of process model adapted from Motwani et al. (2005)
3.4.2

Validation of the CSF Framework

Having produced the CSF Framework, the design science approach requires us to
evaluate or validate that artefact. This was done by having a group of experts and
practitioners evaluate the usefulness and completeness of the set of CSFs and the
appropriateness of each CSF to the stage to which it had been allocated in the process
model.
3.4.2.1 Questionnaire development
The questionnaire was intended to gather two different pieces of information about
each of the 33 CSFs in the CSF Framework. The first piece of information for each
CSF was the extent to which a respondent believed the CSF to be critical to ESOA
implementation. The second piece of information was the stage or stages of the
process model in which the respondent believed the CSF to be important.
To allow respondents to focus on each CSF in turn, the two pieces of information
were gathered in parallel columns on the questionnaire. The second column,
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concerning the criticality of the CSF, used a 5-point Likert scale from “strongly
agree” to “strongly disagree”.
5-point Likert scales are commonly used in social science research (Malhotra and
Peterson 2006 cited in Alhujran 2009). Using a 5-point Likert scale, the respondents
rated how critical each factor is in ESOA implementation. The wording of the
statements to which participants were asked to respond is shown in Table 3.2below.
Table 3.2: Sample of the Questionnaire used to validate the CSF Framework

The third column in the questionnaire asked respondents to indicate in which phase
of the process model each CSF was important for ESOA implementation. For each
CSF, participants could indicate one or more of the three phases: Preimplementation, Implementation, or Post-Implementation. In addition, participants
could also choose ‘No particular phase’ or ‘All phases equally’.

The questionnaire was pilot tested by two PhD students and two senior academics,
all of whom were experienced researchers in the field of SOA. This process was used

106

to scrutinise the content, structure and wording of the questionnaire before it was
used in practice (Bhattacherjee 2012). Bhattacherjee’s (2012) recommendations on
ways to improve the content of the questionnaire were followed. These
recommendations state that the questionnaire must:


be clear and use simple language;



not have negative statements that might confuse the respondent;



not be ambiguous with wordings that can be interpreted differently;



not introduce bias or encourage the respondent to answer in a certain way;
and



not be too general or too detailed.

Participants in the pilot study identified several questions in which the wording was
ambiguous. These questions were rewritten to make them clearer. Participants also
suggested that some technical expressions used in the questionnaire might not be
well-understood so, for every technical concept used in the questionnaire, a brief
explanation was provided to facilitate the respondents. The cover letter and a full list
of questionnaire used for interview are shown in Appendix A.
3.4.2.1.1 Ethical considerations
Once the questionnaires were amended based on the feedback received from the pilot
study, the research application and questionnaire were submitted to the University of
Wollongong Human Research Ethics Committee for approval to undertake research
involving human participants. This research committee addresses all aspects of
ethical research procedures during data collection. Concerns of this committee
include the need to respect and get consent from the participants, and protect the
confidentiality of information collected and used in this research (Creswell 2003).
The research application was approved by the University of Wollongong Human
Research Ethics Committee, with the approval no: GH:CJ HE11/010 (see Appendix
B).
Two public sector organisations were selected to participate in this research. Prior to
research commencement, a formal application to conduct the research (including the
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types of the participants required by this research) was sent to the director of the
Malaysian Administration Modernisation and Management Unit (MAMPU) and to
the ICT Undersecretary (i.e. IT Manager) of the Ministry of Higher Education
Malaysia (MOHE) for approval (see Appendix B). Once the approvals to conduct the
research were obtained from these two organisations the participants were selected
based on the recommendations given by the heads of these organisations and also
subject to the participants’ availability.
3.4.2.2 Participants in the validation of the CSFs Framework
Two groups of participants were involved in the validation of the CSF Framework,
as shown in Table 3.3. The first group were an ‘expert group’ from a public-sector
ICT Consultancy Team that was formed in 2008 as part of the Malaysian
Administration Modernisation and Management Unit (MAMPU). The five
participants in this group were senior IT practitioners (i.e. IT executives), each with
more than 20 years of work experience implementing EWIS before joining the ICT
Consultancy Team. Given their vast experience in EWIS implementation, this group
seemed ideal to evaluate the CSF Framework.
Table 3.3:Participant profiles in the validation of the CSF Framework

Name

Participants

MAMPU

Expert IT practitioners
from the Public Sector
ICT Consultancy Team
(5)

Ministry
Higher
Education
(MOHE)

Years of work experience

20+ years experience in IT and
Enterprise project implementation. A
major role is to consult for public
sector organisations on issues in
EWIS implementation.
of Senior IT practitioners 3 senior IT practitioners as project
and IT practitioners (7)
managers with 10+ years experience;
4 IT practitioners as project leaders
with 5 years experience in EWIS
implementation and SOA-based
projects.

The second group of the participants were senior IT practitioners and IT practitioners
from the Ministry of Higher Education (MOHE), Malaysia. Each of the seven
participants in this group also had at least five years of experience in SOA-based
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implementation at the enterprise level and some senior IT practitioners had over ten
years experience implementing Enterprise Wide Information Systems (EWIS).
Hence, the participants from this group are also qualified to evaluate the CSF
Framework.

Initially it was intended to have the participants in this phase complete the
questionnaire themselves. However, as discussed above, several of the participants
were high-ranking government officers, so the questionnaire was actually used as the
basis for a highly-structured, face-to-face interview instead. Some of the higher
ranking participants (i.e. IT executives) in MAMPU were contacted through their
secretaries to schedule their face-to-face interviews. The IT practitioners in the
MOHE were contacted directly by the researcher to fix the appointments for
interviews in their office premises.

The decision to conduct face-to-face interviews proved useful in two ways. First, it
allowed the interviewer to clarify any concepts with which the participants were
unfamiliar. Second, it allowed the respondents to voluntarily say why each CSF was
important or not, and to explain why a CSF belonged to a particular stage of the
process model or not. At the end of each interview, participants were asked to
suggest any additional CSFs that were important in ESOA implementation.

In individual structured interviews, all participants completed the questionnaire
described above, and some responded to questions about why CSFs were important
and why a CSF belonged in some part of the process model. As described in detail in
Chapter 4, the participants in this phase overwhelmingly supported the CSF
Framework and none of the participants suggested any additional CSFs, implying
that the Framework was sufficiently complete to be used in the rest of the research
phases.

3.4.2.2.1 Recording and data analysis
All the interviews with the participants were digitally recorded and analysed based
on categories shown in Table 3.4. Data of each interview which correspond to each
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CSF were transcribed in MS-Excel and MS-Word. Because there were only small
numbers of participants involved in this study, the analysis of this type of data is
quite straightforward. The numerical scores were transcribed in MS-Excel and the
open-ended responses were transcribed in MS-Word. For the open-ended responses,
the list of key points and important findings were manually transcribed correspond to
each CSF.
Table 3.4: Categories of data recorded
Name

Description

Group-Id
CSF
How-Critical
Phase
Responses

Group of participants (i.e. Expert Group or IT Group)
Critical Success Factor
The extent the factor is critical.
In which phase the CSF is important
Open ended responses (an optional field)

The results of the CSF Framework validation are shown in Appendix C. Given this
validation of the CSF Framework, it was possible to incorporate the Framework into
a ‘scorecard method’, which could be used to evaluate the ESOA readiness of a real
organisation. This serves several purposes within the research design. First, if the
Framework could be incorporated into a useful scorecard method, it further validates
the usefulness of the Framework itself. Next, if the scorecard method produced a
reliable representation of the ESOA implementation readiness of the case study
organisation, this provides a second validation of the correctness of the Framework.
Finally, proposing the scorecard method may also reveal potentially valuable insights
on the process of ESOA implementation readiness in a real organisation.
3.4.3

Phase 2: Develop a scorecard method

While Phase 1 had validated the CSF Framework, further validation was required to
demonstrate its utility. So, a generic method that could be applied by any IT manager
was developed. The five steps of the method are data gathering techniques, as shown
in Figure 3.5 below.
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Figure 3.5: The scorecard method proposed in this study
While the steps in the method are typical of most data gathering processes, the
method is unique because of its use of the scorecard template (step 2) and the
scorecard report (step 4). The development of these two artefacts is described in the
following sub-sections.
The steps of the scorecard method are also the steps used to achieve objective 4 of
this research, namely, to use the scorecard method to evaluate the readiness of a real
organisation.

Although the literature has recently been dominated by the Balanced Scorecard
(Thakkar et al. 2006; Huang 2009; Sharma and Singh 2009; Kaplan and Miyake
2010), scorecards have been used quite widely in Information Systems Research
(ISR) (see for example, Stewart 2001; Norrie and Walker 2004).
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The basic design of a scorecard is well known and is similar to that used for report
cards in schools. A set of characteristics or attributes are listed down one side and the
other side is divided into columns in which marks and comments are presented. In
the current research, however, the scorecard was created to serve two purposes. First,
it provided a template for gathering data about the ESOA implementation readiness
of the case study organisation. It was used as the basis of structured interviews with
appropriate members of the organisation who could usefully comment on the ESOA
implementation readiness. Second, it provided a mechanism to report the aggregated
data back to the organisation.
3.4.3.1 Design of the scorecard template (Step 1)
The scorecard template was originally conceived as a simple questionnaire that
would use a 5-point Likert scale to gather respondents’ perceptions of the 33 CSFs
relating to ESOA implementation readiness within their organisation. The question
asked of participants for each CSF would be, “how would you rate your
organisation’s ESOA readiness in relation to this CSF, with 1 being very low and 5
being very high?” The scorecard was also to be used to guide the analysis of project
documentation, thereby adding depth to our understanding of the organisation’s
ESOA implementation readiness. It should be recalled that the goal in this phase was
to get a quantitative assessment of the ESOA readiness of the case study
organisation, rather than to validate the CSFs, per se. Consequently, respondents
were only asked about their organisation’s ESOA implementation readiness and not
about the usefulness or completeness of the CSFs.

Three problems with this proposed method quickly became apparent. First, only a
small number of staff in an organisation using the method would be surveyed
because only senior managers would have the necessary knowledge. The quantitative
responses to the initial scorecard could therefore be affected by one or two
individuals’ biases or lack of knowledge about one or more of the CSFs. Second, the
final output from a purely quantitative analysis might have been a single value, such
as the average score across all CSFs and all participants, for example “the enterprisewide SOA implementation readiness of the organisation was 3.75”. It was highly
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unlikely that such a result would be useful to an organisation using the method.
Moreover, it posed a problem for the current research because it was also unlikely
that a single numeric result could be meaningfully validated in Phase 3 of the
research when the results of the ESOA implementation readiness assessment were
presented back to the organisation. Third, the document analysis and observation of
the organisation would be qualitative, so it was difficult to see how they would be
incorporated into the initial scorecard template.

After considering these issues, an additional column was added to the scorecard; this
column was used to gather data about participants’ perceptions of the strengths and
weaknesses of an organisation in terms of its ESOA implementation readiness. This
data about strengths and weaknesses of an organisation could be used by an analyst
using the proposed method to modify the Likert responses of participants. If, for
example, a participant rated a particular CSF as 1 out of 5 but described only
strengths and no weaknesses, the score of “1” would obviously be suspect.
Moreover, this allowed the data gathered about strengths and weaknesses to be
presented as part of the scorecard report when the results were presented to an
organisation. This would be far more useful than simply giving a score for a
particular CSF because the strengths/weaknesses data would also indicate where any
problems actually lay. Finally, the responses to the strengths and weaknesses of an
organisation would allow the identification of issues that occur during ESOA
implementation, and so realise objective 6 of this research.
The final structure of the scorecard template is shown in Table 3.5.

Items
RF1
RF2
RF3
…
3.4.4

Table 3.5: Sample of the scorecard template
Attributes (from the CSFs)
Rate
Strengths/Weaknesses
Awareness of Service concept
IT understands SOA expected benefits
as project outcomes
Top management is aware of the
business impact of SOA
Using the scorecard method

Having developed the method and its scorecard, design science requires that the
proposed method is tested. Since the method was used to evaluate the ESOA
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implementation readiness of an organisation, the next task in the research
methodology was to find a test case organisation.
In more exploratory qualitative research, such an organisation would be considered a
case study.

Although the definition of a case study is very broad(Benbasat et al. 1987; Cavaye
1996), a case study can be described as “an empirical enquiry that investigates a
contemporary phenomenon within its real-life or natural settings” (Yin 2003 p. 13).
In the past, the case study has also been widely used in ISR because ISR is diverse
and multidisciplinary in nature. For example, Galliers and Land (1987) made
suggestions for IS researchers to focus beyond computer-based systems or IT artefact
development, and promoted the use of the case study approach to understand
complex organisational and managerial issues that drive or impact complex IT
innovation implementation in organisations. Case study research is also
recommended when the domain of the research problem lacks mature theory; when
the domain of research is not well understood or still at the early stage of research;
when the focus is on understanding the context of actions in the organisation rather
than on confirmation and generalisation; and when the research involves capturing
practitioners’ experiences in complex and constantly changing technological
environments (Benbasat et al. 1987).
However, the term ‘case study’ is often used more broadly to describe an in-depth
study of an organisation or entity, undertaken over a period of months or years.
While rich qualitative data was gathered about the organisation in this research, the
term ‘case study’ may be considered to be an overstatement. Given that design
science is the primary research paradigm for the current study, the term ‘test case’ or
‘test case organisation’ will be used.
3.4.4.1 Selection of a test case organisation (Phases 2 and 3)
To test the usability and usefulness of the scorecard method, a suitable test case
organisation was needed. It was necessary for this organisation to be undertaking an
ESOA initiative across the entire organisation and be sufficiently large and complex
that the real complexity of ESOA implementation could be observed.
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The following sections demonstrate that the selected test case organisation meets
these criteria.
Background of the test case organisation
The test case organisation in this study is the Ministry of Higher Education Malaysia,
which was established in March 2004 with the vision to establish Malaysia as a
Centre of Excellence for Higher Education by the year 2020. The Ministry is
responsible for both public and private higher education in Malaysia, regulating 20
public universities, 33 private universities and university colleges, four foreign
university branch campuses, 22 polytechnics, 37 community colleges and more than
500 private colleges. To achieve the Ministry’s vision, the Ministry is assisted by
three new departments to manage the Institutions of Higher Education in Malaysia.
These departments are (MOHE 2011):

Department of Higher Education, which is responsible for planning,
development and management of Public Institutions of Higher Education and
Private Institutions and Higher Educational matters;



Department of Polytechnic Education, which is responsible for developing
polytechnics for technical, vocational education and training; and



Department of Community College Education, which is responsible for
policy planning and development of community colleges for a lifelong
learning environment.

Two other government agencies which are also under the jurisdiction of MOHE
are the Malaysian Qualifications Agency (MQA) and the National Higher
Education Fund Corporation (NHEFC). The MQA is the only agency in the
country that coordinates and supervises the quality assurance and accreditation of
higher education in the country. The NHEFC on the other hand is a corporation
that manages funding for higher education purposes.

3.4.4.2 Organisational structure of the Ministry
The Ministry’s organisational structure is headed by one minister and two deputy
ministers as shown in Figure 3.5. However, the daily general operation of the
Ministry is led by the Secretary General and two Deputy Secretary Generals. The
Ministry’s functions and responsibilities are divided into two sectors:-
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The Development sector, which is headed by the Deputy Secretary General
of Development and he oversees three divisions namely the International
Division, Planning and Research Division, and Scholarship Division. Its main
functions include to coordinate, monitor and evaluate policies, programs and
activities of higher educational institutions aiming towards higher education
excellence and preparation of physical development plans and facilities of
public higher educational institutions as well as the Polytechnics and
Community Colleges. It also handles the finances for management and
development of public higher educational institutions, the Polytechnics and
Community Colleges across the country; and



The Management sector, which is headed by the Deputy Secretary General of
Management and oversees six divisions. The divisions are The Information
Management Division (or IT Division, see Figure 3.6), Human Resource
Management Division, Human Development and Training Division and the
Finance Division. Overall, this sector handles the administration of the
Ministry, the corporate image and other management functions.

At the point when this study was conducted, there were close to 1,000 employees
working in MOHE’s organization. These officers belong to various job schemes.
Majority

of them were diplomatic service officers, academicians, IT officers and

assistants to diplomatic service officers.
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Figure 3.6: The structure organisation of the Ministry Higher Education (MOHE)
adapted from (MOHE 2011)

3.4.4.3 Organisational structure of Information Management Division (IT)
As shown in Figure 3.7, the Information Management Division (IT Division) is
headed by an undersecretary (or IT manager) of the Information Management
Division. The IT division’s functions are divided into three sections:1. Technical and Security Section, which handles security, databases and
network operations;
2. ICT Policy Section, which is accountable for procurement and ICT policy
matters; and
3. Application Management Section, which handles all the planning,
application development and maintenance of IT application projects.
At the time when this research was conducted, the ESOA initiative was handled by
the Application Management Section.
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In this research, most participants were selected from the Application Management
Section because the IT manager initially recommended this group as containing the
most qualified people who had been involved in the Ministry’s ESOA
implementation since 2007. However, to avoid information bias, only IT
practitioners with an appropriate seniority level (i.e. with at least five years work
experience) were selected from the Application Management group to participate in
this research.

Figure 3.7: Organisational structure of Information Management Division (IT)
3.4.4.4 Background to the Enterprise-wide SOA Initiative
This section explains the background of the background history of IT in MOHE, the
ESOA Initiative undertaken by MOHE, the underlying service component
framework used and the project funding that supported the Initiative.

As a new Ministry which was formed in year 2004, most of the IT infrastructure and
main application systems namely Student Admissions to Local University System
and Inquiry and Complaint Management System, were inherited from Ministry of
Education.
There were also various web-based application systems and batch processing
systems that used COBOL, which were developed in-house by IT Division to support
the Ministry’s overall operations. However, the manner in which these systems were
developed was based on silo approach through various database platforms such as
My SQL, flat files and Oracle database.
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Therefore, there was an urgent need to integrate all these silo systems architecture
under various departments of MOHE into one integrated Ministry.

In the past, the Malaysian public sector has played critical roles in the
implementation and support of several transformational programmes at the national
level including: the ‘1 Malaysia Programme’ launched in April 2009; the ‘Economic
Transformational Programmes’ in March 2010; the ‘10th Malaysian Plan’ in June
2010; and the ‘Government Transformational Programme’ in January 2012.

The Malaysian public sector’s current and future development of ICT is guided by
the Malaysian Public Sector ICT Strategic Plan 2011- 2015. The current vision (fora
five year period), as established in this Plan, is to achieve a citizen-centric and
integrated government approach to public service. To achieve this vision, the mission
of the public sector ICT Strategic Plan is to provide seamless online services to the
citizens, businesses and the government of Malaysia through an integrated and
connected public service (MAMPU 2011).
As such, one of the ICT development policies enforced at the national level is that
each Malaysian government agency must formulate its own ICT strategic plan in
accordance with the Malaysian Public Sector ICT strategic vision. In line with the
Ministry’s organisational strategic needs and the Malaysian Public Sector ICT
strategic vision, the five year ICT Strategic Plan for the Ministry was formulated in
2006. It was implemented in 2007. In this Plan, an ESOA service infrastructure
solution was adopted to change the Ministry’s IT architecture. This was done to
facilitate the integration of various ICT projects proposed in the Ministry’s ICT
Strategic Plan and as foundation for building agile EWIS.

The ESOA Initiative for building agile EWIS consists of various underlying service
component frameworks, each of which are explained below (see Figure 3.8). These
service components frameworks are:1. The Access Channel, which allows external and internal users to access the
Ministry’s main portal through the Web, mobile devices or Short Messaging
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Services. Oracle portal was the main technology adopted to integrate dynamic
information content for the Ministry.
2. The Collaboration Framework, which provides several business collaboration
tools such as discussion forums, calendaring and workflow systems for the
Ministry.
3. The Application Framework, which consists of combinations of several SOA
projects that need to be developed from scratch, in parallel with three
strategic applications or SOA-suites adopted from Oracle technology. These
strategic applications are a Business Intelligence System (BIS), a Knowledge
Management System (KMS) and a Strategic Performance Support System
(SPSS).
4. The Integration Framework, which addresses the Ministry’s concerns with
service integration and standardization of meta-data that used Enterprise
Service Bus (ESB), and Business Process Executable Language (BPEL) for
business process orchestration.
5. MOHE databank which addresses centralized repository for structured and
unstructured data within MOHE.
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Figure 3.8: The Ministry’s service component frameworks of Enterprise-wide SOA
initiative (MOHE 2007)

The ESOA Initiative was undertaken in 2007 in an outsourced project environment.
The purpose of the Initiative is to implement the IT project portfolios formulated in
the Ministry’s five year ICT Strategic Plan. The ESOA Initiative was well funded by
direct funding from the national government. However, it was a requirement that the
allocated funding was all spent within a relatively small period, so the ESOA
implementation required a ‘big bang’ approach.

The first phase of the ESOA Initiative was outsourced to one main local company as
the project principal. This project principal oversaw the Initiative as it was completed
by a local subcontractor, who was the project integrator and the developer for ESOA
for the Ministry. This ESOA covered the Ministry itself as well as the Ministry’s
departments and four external public universities under the Ministry. The project

121

principal and the subcontractor were deemed to have sufficient experience in dealing
with SOA and enterprise integration projects (i.e. CORBA etc.) based on their work
history.
If the ESOA Initiative was successful in phase one, it was to be expanded throughout
all the organisations under the Ministry. As explained above, the ESOA Initiative
includes:1. The use of ESOA suites from Oracle Technology to develop the Ministry’s
portal content and three critical strategic applications (BIS, KMS and
SPSS)that track the performance of the organisations and the departments
under the Ministry. These critical applications are supposed to interact with
the Ministry’s Portal;
2. Several transactional applications for the Ministry, the departments and four
organisations under the Ministry; and
3. One main databank to establish the link between the Ministry, its departments
and four of these organisations as a test-bed in phase one of the project.
The scenario above describes a typical initiative experienced by many enterprises.
Thus, the selection of this Ministry fits the research criteria, which focus on ESOA
implementation at the enterprise level using a holistic top-down approach. At the
point when this study was conducted, the ESOA Initiative was still in the
development stage and was already in the third year of its implementation.

Having identified a suitable test case organisation, it is useful at this point to revisit
the research design, which is reproduced below.
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Figure 3.9: Phases of this research activity

Sections 3.4.1and 3.4.2 have addressed the first and second objectives in Phase 1.
Section 3.4.3 has addressed objective 3 shown in Phase 2. Section 3.4.4 has
identified a suitable test case organisation, so it is now possible to move on to
objective 4 shown in Phase 2, and apply the scorecard method to the test case
organisation.

At this point in the research, the research methods and the scorecard method
converge because the data collection method for the research project is, in fact the
scorecard method. The following sections describe how each of the steps of the
scorecard method were conducted.
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3.4.5

Use of the scorecard method in the Ministry

The steps of the scorecard method are reproduced in Figure 3.10 below.

Figure 3.10: The Scorecard Method for assessing an organisation ESOA
implementation readiness
3.4.5.1 Step 1: Identify Key Participants in the scorecard method
The participants were selected from senior IT practitioners and IT practitioners
working in the Application Management Section’s e-government project team. A
detailed description of the profile of the Application Management Section is
presented in Section 3.4.4.3. These people were recommended by the ICT manager
as appropriate participants to be interviewed due to the nature of their jobs as Project
Managers and Project Leaders. The second project team selected was from the
vendor team that was temporarily attached to the Ministry. Both of these groups had
been involved in the ESOA implementation since 2007. A detailed list of the eleven
participants in this study is provided in Table 3.6.
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Table 3.6: Respondents interviewed in this study

Type of Respondent
IT practitioners
5 years work experience

Role(s)

Number
4

4 project leaders: each leader represents
a project team
4

Vendor project team

1 project director

Most
senior
project 1 interface control manager
managers have 10+ years
experience
as
systems 1 enterprise design manager
integrators
1 application manager
Senior IT practitioners
3 project managers
10+ years experience

3

Total

11

3.4.5.2 Step 2: Interviews, observation and document analysis
Interviews with the participants took an average of 45-60 minutes. Some interviews
with participants from a technical background (i.e. the interface control manager and
the enterprise design manager) lasted up to 2.5 hours because these participants
needed to thoroughly explain the technicalities of the ESOA Initiative. Some
respondents were interviewed more than once in order to clarify facts and to verify
their statements.
For each CSF on the scorecard template, participants were asked “how would you
rate your organisation’s ESOA readiness in implementing each CSF?”. Responses
were given in relation to a 5-point Likert scale with anchors of “very low and “very
high”. The participants were also asked “What is the strength or weakness of your
organisation when implementing each CSF in relation to the ESOA Initiative?”.

In addition to the interview data, document analysis and observation of the
organisation were also used to deepen our understanding of the organisation’s ESOA
readiness and for the purpose of data triangulation. For example, during the data
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collection exercise, the researcher also observed how reuse was applied by the
participants to standardise some common interfaces in one module of the ESOA
Initiative. This data also helped to achieve objective 6 of the research project. Table
3.7 summarises the data collection techniques used in Phase 2 of this study.
Table 3.7: Summary of data collection techniques used in Phase 2 of this study

Data collection
techniques

Sources

Interview

11 participants

Document Analysis

Organisation Profile; Project tender documentation;
Contract specification; five year ICT Strategic Plan
documentation; Business Requirement Specification
Study; Systems Requirement Specification; and
Minutes of meetings (2007-2011).
Example: reuse of services on one transactional

Observation

application module called ‘Forms generation module’.

3.4.5.3 Step 3: Complete a scorecard for each individual
The design of the individual format of the scorecard template for each respondent
was explained in Section 3.4.3.1. Each interview with the respondent was digitally
recorded. The first step in creating the scorecard was to analyse the data from each
interview from the digital recorder using the six themes of the CSFs. The interview
data was coded in MS-Excel and mapped to each corresponding CSF.

The interview data were also triangulated with data derived from ESOA project
documents including the Project Specification, Contract Documentation and
Business Requirement Specification Study, as shown in Table 3.6 above. Once all
the data had been transcribed and coded in the strength/weakness column of the
individual scorecard, each individual scorecard was returned to the respondent for
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comments and verification. However, only two respondents verified their individual
scorecards. Others could not do so due to work commitments. A sample of the
individual scorecards produced is shown in Table 3.8 below.
Table 3.8: Sample of the individual scorecard template produced in this study
Items
Attributes
Rate
Strength/Weakness
CSF1

Awareness of service concept

3

Training is provided

CSF2

IT understands SOA
expected benefits

4

IT clear on expected SOA
outcome

CSF3

Top management is aware of
the business impact of SOA

2

Top management is not clear
with SOA because the project
progress was slow

CSF4

SOA strategy is aligned with
organisational strategy

4

Clear and documented

3.4.5.4 Recording and data analysis of the individual scorecard
All the interviews with the participants were digitally recorded and analysed based
on the categories shown in Table 3.9. The numerical data were transcribed and coded
in MS-Excel. The open-ended responses to the strengths and weaknesses of the test
case organisation were transcribed in MS-Word by identifying key points or
important findings which correspond to each CSF. The results of the individual
scorecards are shown in Appendix D.
Table 3.9: Categories of data recorded
Name

Description

Group-Id

Participant ID (ITG= IT participant; VG=vendor);

CSF

Critical Success Factor

Rate

The readiness rating in relation to the implementation of each
CSF

Strength

The strengths of an organisation or supporting resources
provided by the organisation during ESOA implementation

Weakness

Issues or challenges faced by the organisation

127

3.4.5.5 Step 4: aggregate individual scorecards into an organisational
scorecard report
In the creation of the aggregate scorecard report, the first step was to key-in the data
and calculate the average score of all the individual respondents for each CSF using
MS-Excel. The participants’ responses to the strengths and weaknesses were then
analysed to identify common themes and other similarities, and were mapped with
each row of the corresponding CSF, as shown in Table 3.10 below. However, it
should be noted that it was not possible for the researcher to include all the
comments made by the individuals in the aggregate scorecard report because the
information gathered was so rich. Therefore only the major issues derived from the
interview were tabulated in the strengths/weaknesses column of the organisational
scorecard report. Two additional columns were also added to the scorecard report:
the comments column and the recommendations column. These were used to capture
the researcher’s/business analyst’s insights from the analysis of the qualitative data
(i.e. interview, project document analysis and observations).
The content in the comments column was derived from the researcher’s analysis of
the interviews and the project documents. The advice provided in the
recommendation column was derived from the literature. These two columns are
useful to the organisation being assessed because they highlight potential problems
and suggest best practice solutions.
Table 3.10: Sample of the Organisational Scorecard Report produced (Step 2)

Items

Attributes

Mean

CSF1

Awareness 1.81
of Service
concept

Comments

Strength/Weakness

Recommendation

Low among
IT people.

Low in ServiceOriented
Architecture.
Reasons:1) Fist time
exposed to SOA
concept during
Oracle SOA
training. However

Improve strategic
partnership
between IT and
vendor to
enhance
awareness on
SOA.
Awareness of
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the training is on
product-based.
2) Oracle SOA
technology was
proposed by the
project vendor.
3) The project is a
turnkey project.
One respondent
believed that
accountability for
the project delivery
is on the vendor
….

SOA is important
before project
implementation
in order for
MOHE to
migrate to
service-based
thinking and
adopt SOA.

A complete set of the data gathered from the interviews and document analysis, and
subsequently used to produce the aggregate data of the scorecard report (Step 4), is
presented in Chapter 4.The results of the organisational scorecard report are shown in
Appendix D.
3.4.5.6 Step 5: Present the organisational scorecard report to the organisation
Under normal circumstances, once an organisational scorecard report is produced, it
is essential for the report to be presented back to the organisation being assessed for
their comments or feedback. However, in the actual study, this step was omitted for
several reasons: First, the Ministry and IT division were too preoccupied with the
relocation of their office premises within the deadline given; Second, it was difficult
to gather all of the respondents to listen to the presentation on the research findings
because the majority of the respondents were too preoccupied with their work with
the vendor.

Nevertheless, this step was completed at a later stage in Phase 3 during the validation
of the scorecard method, as explained in section 3.4.6 below. This approach was
considered appropriate because a copy of the organisational scorecard report was
also given to the individual respondents for comment during the validation of the
scorecard. Respondents were asked whether the scorecard report was accurate, useful
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and represented the actual state of the organisation’s readiness in ESOA
implementation at that time.
3.4.5.7 Revisiting the research design
It is worth revisiting the overall design of the research at this point. In Phase 1, the
CSFs were identified and validated by the expert group. In Phase 2, the CSFs were
used to produce an ESOA implementation readiness method, based on a scorecard
template and a scorecard report. The rationale for Phase 2 was that the ability to
produce a scorecard template and a scorecard report was a validation of the utility of
the CSF Framework. Phase 3 of the research was to present the scorecard report to
the Ministry to determine whether it accurately reflected the Ministry’s ESOA
implementation readiness. If it did, then it was a validation of the accuracy,
completeness and utility of the CSF Framework itself.

It is important, from a methodological point of view, to understand that the purpose
of Phase 2 was to produce a scorecard report that could be used in Phase 3. The
qualitative analysis of interviews and documents was not used as the primary
exploratory analysis as is typical in much qualitative case study research. This
research was not trying to identify the CSFs from the case study, but rather to
validate a set of CSFs derived from the literature. The data analysis was intended to
develop an understanding of the ESOA implementation readiness of the test case
organisation (i.e. the Ministry), so that it could be used in Phase 3.
3.4.6

Validation of the scorecard readiness framework (Phase 3)

As explained in Section 3.4.6, the aim of Phase 3 was to have the Ministry evaluate
the organisational scorecard report produced in Phase 2. If the scorecard report was
deemed to be accurate, then it validated the CSF Framework. An additional template
was created to gather data in this phase, as shown in Table 3.11. The aggregate data
on the average score was replicated from the organisational scorecard produced in
Step 2. Two additional columns were also included in the scorecard validation
format. One column was used to replicate the comments derived from the strengths/
weaknesses columns of the organisational scorecard report produced in Step 2. The
other additional column was provided to capture the respondents’ insights if they had
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any further comments on the scorecard content, its accuracy and its usefulness to the
organisation.

In the validation of the scorecard report, each respondent or evaluator was asked two
questions: i) is the scorecard report accurate?; and ii) is the scorecard report or
framework useful as a representation of the Ministry’s Enterprise-wide SOA
implementation readiness?.
Table 3.11: Sample of the scorecard validation format
Items

Attributes

Average

Comments

Accuracy

Usefulness

CSF1

Awareness
of Service
concept

1.81

Confirmed
not aware of
SOA
technology in
the early
stage of the
project,
therefore
SOA
awareness is
low

4.0

4.0

Additional
Comments

3.4.6.1 Evaluators in the validation of the scorecard report
Four senior IT practitioners who had been involved in Phase 2were contacted
personally by the researcher after several attempts to arrange interview sessions in
this Phase. The interview schedule and time allocated was based on the evaluator’s
availability for the interview. An interview was also arranged with the IT manager.
However, other respondents from the IT practitioners group could not be interviewed
because of their work commitments. The last participant interviewed was the ICT
Manager of the Ministry. The vendor team were excluded from the scorecard
validation because:
i) they were only temporarily attached to Ministry;
ii) they may have been unable to validate the scorecard report objectively given that
some of the weaknesses presented in the scorecard report in Phase 2 had pointed
directly to their poor performance; and
iii) they were not to be disturbed due to their tight work schedule to complete the
ESOA Initiative.
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Despite these limitations, all five participants in this phase were qualified to validate
the accuracy and usefulness of the CSF Framework and the scorecard based on their
seniority level and roles as project managers and leaders in the ESOA Initiative.
Most interviews lasted 45-60 minutes. The meeting with the IT manager took two
hours because he needed to explain the situation that had affected the ESOA
Initiative and how the vendors’ roles (i.e. project principal as the main and the
vendor as the subcontractor) were appointed.
3.4.6.2 Data analysis
The interviews with the evaluators were digitally -recorded and immediately keyedin using MS-Excel and MS-Word. Each of the evaluator’s numerical scores was also
keyed-in using MS-Excel. The mean scores for both accuracy and usefulness were
then calculated. The evaluators’ comments were manually transcribed by identifying
key points that corresponded with each row of the CSF Framework and finally coded
into the additional columns of the scorecard validation template. The results of the
individual scorecard validation are shown in Appendix E.

The results of the analysis are presented in Chapter 4.
3. 5 Conclusion
This chapter has described the main objectives of this research and the research
design used to achieve those objectives. This chapter has also justified the use of
mixed methods across three phases of data collection. Table 3.10 summarises the
research design and data collection methods used to achieve each objective of this
research.
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Table 3.12: Summary of the research design and data collection method of this study
Phase
1

2

Research Objectives

Data Collection Methods

1) To develop a Critical Success
Factors Framework that could be used
to determine ESOA implementation
readiness
2) To have that framework validated by
expert practitioners

Critical review of the literature
resulted in a set of candidate
CSFs
A survey of experts using semistructured interviews

3) To develop a ‘scorecard’ method Design science research
based on the validated CSFs
4) To use that method to evaluate the Mixed
methods:
(i.e.
readiness of an appropriate organisation questionnaire and semi-structured
interviews
and
document
analysis)

3

5) To validate the scorecard method by
having the output from the method
assessed by senior IT managers and
practitioners
within
the
chosen
organisation

Mixed
methods:
(i.e.
questionnaire and semi-structured
interviews
and
document
analysis)

6) To identify issues that may occur Interviews based on strengths and
during the implementation of ESOA
weaknesses of the test case
organisation

The following chapter presents the results of this research.
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CHAPTER 4

RESULTS

4. 1 Introduction
The previous chapter explained why a design science research approach was
appropriate for this research and described the multi-methodological approach
adopted in this research. As stated in the previous chapter, the aim of this study is to
develop a CSF Framework and a method that can be used to evaluate how ready a
particular organisation is to implement ESOA. To achieve this aim, the research
objectives of the study have been divided into 3 phases:Phase 1
1. To develop a Critical Success Factor (CSF) Framework that could be used to
determine ESOA implementation readiness
2. To have that CSF Framework validated by expert practitioners
Phase 2
3. To develop a ‘scorecard’ method based on the validated CSFs
4. To use that method to evaluate the readiness of an appropriate organisation
Phase 3
5. To validate the scorecard method by having the output from the method assessed
by senior IT Managers and practitioners within the chosen organisation
6. To identify issues that may occur during the implementation of Enterprise-wide
SOA
Objective 1 was achieved through an in-depth review of both academic and
practitioner literature. This was presented in the literature review chapter (Chapter 2).
The development of the scorecard method (objective 3) is described in the
methodology chapter (Chapter 3), and has therefore also been achieved. The
remainder of this chapter presents the results obtained in achieving objectives 2, 4, 5
and 6.
4. 2 Objective 2: Validation of the CSF Framework
Objective 2 of this research is to have the CSF Framework validated by expert
practitioners. This validation was undertaken by an Expert Group (EG) and a senior
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IT practitioner group (ITG). These two groups were described in detail in Section
3.4.2. The validation process gathered three sets of data:1. To determine which CSFs are critical in ESOA implementation;
2. To understand why these CSFs are critical; and
3. To determine in which stage of an ESOA implementation process these
CSFs are most applicable.
These sets of data are presented and discussed in the following sub-sections.
4.2.1

Identifying and understanding the critical CSFs.

This sub-section presents and discusses the data in the first and second sets shown in
the list above.

The CSF Framework divides the full set of CSFs into six important ESOA
dimensions. This section presents the results of the validation by the EG and the ITG,
one dimension at the time. Participants were asked to rate the criticality of each CSF
within a dimension on 5-point Likert scale. The tables in this section present the
average rating for each CSF for each of the two groups (EG and ITG).

4.2.1.1 Results for the SOA Awareness dimension
As shown in Table 4.1, all of the respondents agreed that two sub-factors of SOA
Awareness are critical, recording the maximum average rating of 5.00.
Table 4.1: Average ratings for SOA Awareness

CSF

SOA Readiness Factor

Average Ratings
EG
ITG
5.00
5.00

1.

Awareness of SOA concept

2.

IT understands SOA expected benefits as project
outcomes

5.00

5.00

3.

Top management is aware of the business impact of
SOA

5.00

4.857
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There was a slight difference in opinion between the EG (average rating of 5.00) and
the ITG (average rating of 4.857) on CSF3.

Responses to the open-ended questions provide a clearer explanation about why the
sub-factors were critical and why the differences in opinions between these two
groups occurred. For example, both groups of respondents strongly agreed that
awareness of the fundamental service concept (CSF1) was critical. One comment
from the EG was “without understanding [the] SOA concept, the project might derail
from its original target” while a comment from the EG was “[the] SOA concept
needs to be defined clearly; SOA [has] different meanings to different people.
Failure to define SOA clearly, the organisation might not be able to get the right
service benefits”. Similarly, both groups agreed that IT workers need to understand
the expected service benefits (CSF2) before project implementation. For example,
the EG commented that understanding SOA benefits is important to achieve common
understanding” and that it is “very important for IT [unit] to know rather than
relying completely on vendor”. Other comments from the ITG were that “it is
important to know SOA benefits before the project starts” and it is “critical for IT to
have a clear idea on the expected project outcomes”.

There were also slight differences in opinion between the groups on CSF3. The EG
group felt that top management awareness of the business impact of SOA was
critical, commenting that “IT [unit] needs to brief top management on the service
benefits [to ensure] their continuous support”. Although the majority of the ITG
agreed that CSF3 was critical, one respondent commented that “SOA is a technical
matter; it is difficult to convince top management as laymen to understand SOA and
how SOA/service could impact their businesses”. Nevertheless, the 4.857 average
rating of this factor is still sufficiently high for the CSF to be considered critical.
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4.2.1.2 Results for the SOA Strategy dimension
Table 4.2: Average ratings for SOA Strategy

CSF

SOA Readiness factor

4.

SOA strategy is aligned with organisational
strategy

5.

SOA strategy is linked with business value

6.

SOA
strategy
provides
SOA/service/project roadmap

7.

a

clear

SOA strategy is shared with business users

Average
Ratings
EG
ITG
5.0
5.0
5.0

5.0

5.0

5.0

5.0

5.0

Table 4.2 shows that both groups unanimously agreed that all the sub-factors on the
SOA Strategy dimension are critical, giving them all the maximum average rating of
5.0. The ratings for these factors are supported by the qualitative data. Comments
from the EG included: “It is critical to have [an] IT/SOA strategy that aligns with the
organisational

strategy”

and

“IT/SOA

strategy

is

mandatory

in

every

organisation….this is one of the criteria used to measure the organisation’s
performance to deliver services to public. Without the strategy, the organisation’s
overall performance ratings may [be] affected”. In addition, all the respondents from
both the EG and the ITG agreed that “the strategy [needs] to link or support business
value” and that “It is also critical to have strategy that provides [a]clear SOA or
service roadmap that describes project vision, target services to drive SOA long term
strategy”. The majority of respondents agreed that it was critical to communicate and
share the strategy with business users.

However, there was some concern as to whether SOA strategy should exist
separately from IT strategy. This study found that, in practice, the test case
organisation used IT strategy rather than SOA strategy. Several participants from
both groups commented that “IT strategy should focus on high-level business
strategy while[a] SOA strategy document should address [the] technical strategy of
SOA/service implementation based on business needs that [are] derived from the IT
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strategy”. Participants think that these two documents should be separate so as not to
confuse business users.
4.2.1.3 Results for the SOA Governance (IT Governance) dimension
Table 4.3: Average ratings for SOA Governance (IT Governance)

CSF

SOA Readiness factor

Average Ratings
EG
ITG
5.0
5.0

8.

A formal governance structure exits

9.

Governance provides active support through an IT
steering committee

5.0

5.0

10.

Governance provides clear project goal settings

5.0

5.0

11.

Governance provides
responsibilities

and

5.0

5.0

12.

Governance is active in decision making or
resolving SOA issues

5.0

5.0

13.

Governance provides central funding

5.0

5.0

14.

Governance enforces
business and IT

between

5.0

5.0

15.

An expert group to set SOA policy or direction
exists

5.0

5.0

16.

Subject matter experts are involved in the project
committee

5.0

5.0

17.

An IT project committee that shares knowledge
between business & IT

5.0

5.0

defined

roles

collaboration

Table 4.3 shows that all of the respondents unanimously agreed that all the CSFs of
the SOA Governance (IT Governance) dimension are critical, giving them all the
maximum average rating of 5.0.
Comments gathered from the participants clearly show why they deemed these CSFs
to be critical. Most respondents from both groups agreed that it was critical to have a
formal governance structure that provides clear project goal settings and clearly
defined roles and responsibilities for committee members. One comment from the
EG was “[Since] SOA projects require [a] huge budget to start with, [a]central
governance structure is important to address and approve issues concerning
budget”. Another respondent from the EG said “Governance should be in place to
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channel and escalate project issues”. Several participants from the EG made
comments such as: “Governance through active steering committee support to
resolve project issues is important… [the] IT [unit] should ensure that governance
play their active role to drive the project and appoint the right subject matter experts
sitting as members in the committee”. All the respondents from both groups also
agreed that governance is critical as a channel to promote good working relationships
between the IT unit and business users. Although the governance structure addresses
high-level decision making issues, the majority of respondents strongly agreed that it
is critical to have an IT project committee with the right subject matter experts (from
the business side) as project members for sharing and explaining the business
requirements with IT unit.
4.2.1.4 Results for the SOA Governance Process dimension
Table 4.4: Average ratings for SOA Governance Process

CSF

SOA Readiness factor

Average Ratings
EG

ITG

18.

Service performance metrics to measure
SOA/service project outcomes exist

4.60

5.0

19.

An IT/SOA documented strategy exists

5.0

5.0

An Enterprise Architecture exists

5.0

5.0

and

5.0

5.0

22.

A policy on Service Portfolio Management
exists

5.0

5.0

23.

A policy on service ownership exists

4.80

5.0

24.

A policy on service reuse exists

4.80

5.0

25.

A policy to manage the service lifecycle
exists

5.0

5.0

20.
21.

A business requirement
standardization exists

study

Table 4.4 shows that all of the respondents unanimously agreed that five out of the
eight SOA Governance Process CSFs are critical with maximum values of 5.0. There
were only three CSFs that were rated as slightly less critical by some members of the
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EG. These three CSFs are Service performance metrics, Policy on service ownership
and Policy on service reuse. Comments from the respondents provide a greater
understanding of why some CSFs were considered to be slightly less critical than
others. Two respondents from the EG group only rated Service Performance Metrics
as important rather than critical. One comment from the EG group on the need for
service performance metrics to measure SOA/service project was: “Project timelines
[are]sufficient to keep track [of] project status…You do not need to complicate the
project by introducing yet another performance metrics to keep track [of]project
deliverables”.
One respondent from the EG considered that a policy on service ownership is only
critical when services need to be shared with external organisations.
In relation to service reuse, one respondent from the EG also felt that “if service
reuse is part of the enterprise policy, [the] enterprise must measure service reuse as
part of the project deliverables”. Only one respondent from the EG believed that a
policy on service reuse was slightly less critical and that its importance was
dependent on the project requirements or the SOA maturity of a specific
organisation.
Nevertheless, it can be concluded that all the CSFs of the SOA Governance Process
dimension are still critical having average ratings equal to or slightly below the
maximum value of 5.0.
4.2.1.5 Results for the SOA Infrastructure and Technology dimension
Table 4.5: Average ratings for SOA Infrastructure and Technology

CSF

SOA Readiness Factor

Average Ratings
EG
ITG

26.

Support tools (e.g. a service repository) to
publish/manage services exist

4.60

5.0

27.

The right infrastructure or technology exists

5.0

5.0

28.

Mature SOA technology exists

5.0

5.0
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Table 4.5 shows that all of the participants unanimously agreed that two of the CSFs
on the SOA Infrastructure and Technology dimension are critical, having maximum
values of 5.0.

However, on the need for support tools (such as a service repository to publish and
manage services) (CSF26), two respondents from the EG believed that this CSF is
less critical than others, resulting in an average rating of 4.60. They thought that the
criticality of the service repository requirement is dependent on the level of SOA
maturity of the organisation. One respondent from the EG also felt that a service
repository is only critical to manage services when the project involves collaboration
with external organisations.

4.2.1.6 Results for the SOA Competency dimension
Table 4.6: Average ratings for SOA Competency

CSF

SOA Readiness factor

Average Ratings
EG
ITG
5.0
5.0

29.

SOA training exists

30

Vendor competence

5.0

5.0

31.

IT competence exists

5.0

5.0

32.

Evaluation of SOA success

5.0

5.0

33.

Evaluation of service expected benefits

5.0

5.0

As shown in Table 4.6, all the CSFs in the SOA Competency dimension were
deemed to be critical, with all respondents assigning them the maximum values of
5.0. However, in their verbal responses, most respondents clearly indicated that
vendor competence was the most critical factor in an outsourced, project
environment.
4.2.1.7 Conclusion
Section 4.2.1 has presented the validation of the CSFs by expert practitioners. All of
the CSFs recorded average scores above 4.5 and the vast majority recorded average
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scores of 5.0, with the maximum possible score of 5.0. It can reasonably be
concluded that all the CSFs are critical in the relevant domain.
In addition, respondents were asked to provide any other CSFs that they thought
were important. No additional CSFs were identified by participants. It therefore
appears that the current set of CSFs is reasonably complete.
The responses to the open-ended questions have provided a deeper understanding of
why these CSFs are critical. Thus, Section 4.2.1 has addressed the first two goals in
objective 2.
The third goal in objective 2 is to determine the stage(s) of the ESOA
implementation process model in which each CSF is most applicable. This goal is
addressed in the following sub-section.
4.2.2

Appropriateness of the process model in Enterprise-wide SOA
implementation

In this study, ESOA implementation is divided into Pre-Implementation,
Implementation and Post-Implementation. These are abbreviated as ‘Pre’, ‘Imp’ and
‘Post’ respectively in Table 4.7.
The process model validation respondents were the same twelve people who were
earlier involved in the validation of the CSF Framework. Respondents were asked to
which of the three stages of the process model did each CSF apply. Respondents
were able to select one, two or all of the three process model stages for each CSF.
Therefore, the total number of responses for the three stages may add-up to more
than the number of respondents, because some or all respondents may have indicated
that a CSF could be situated in more than one process model stage.

Table 4.7: Stages where the CSF applies in ESOA process implementation

CSF
1.

SOA Readiness factor
Factor 1: SOA Awareness
Awareness of SOA concept

Stage where CSF applies
Pre (12)

2.

IT understands SOA expected benefits Pre (12), Imp (3), Post (3)
as project outcomes

3.

Top management is aware of the Pre (12), Imp (5); Post (5)
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business impact of SOA
4.

Factor 2: SOA Strategy
SOA Strategy is aligned
organisational strategy

with Pre (12), Imp (4), Post (4)

5.

SOA Strategy linked with business Pre (12), Imp (4), Post (4)
value

6.

SOA Strategy provides a
SOA/service/project roadmap

7.

SOA strategy shared with business Pre (12), Imp (4), Post (4)
users

clear Pre (12), Imp (3), Post (3)

Factor 3: SOA Governance (highlevel IT Governance)
8.

A formal governance structure exits

Pre (12), Imp (7), Post (7)

9.

Governance provides active support Pre (12), Imp (7), Post (7)
through an IT steering committee exists

10.

Governance provides clear project goal Pre (12), Imp (7), Post (7)
settings

11.

Governance provides defined roles and Pre (12), Imp (7), Post (7)
responsibilities

12.

Governance is active in decision Pre (12), Imp (7), Post (7)
making or resolving SOA issues exists

13.

Governance provides central funding Pre (12), Imp (7), Post (6)
exists

14.

Governance enforces
between business and IT

15.

An expert group to set SOA policy or Pre(12), Imp (7), Post (6)
direction exists

16.

Subject matter experts are involved in Pre (12), Imp (7), Post (6)
the project committee

17.

An IT project committee that shares Pre (12), Imp (7), Post (6)
knowledge between business & IT
exists

collaboration Pre (12), Imp (7), Post (6)

Factor 4: SOA Governance Process
18.

Service performance metrics to measure Pre (9), Imp (9), Post (7)
SOA project outcomes exits

19.

A SOA documented strategy exists

Pre (12), Imp (7), Post (6)

20.

An Enterprise Architecture exists

Pre (12)

21.

A Business requirement study and Pre (12)
standardization exists

22.

A policy on Service
Management exists

Portfolio Pre (12), Imp (1)
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23.

A policy on service ownership exists

Pre (10), Imp (9), Post (6)

24.

A policy on service reuse exists

Pre (10), Imp (8), Post (6)

25.

A policy to manage the service lifecycle Pre (7), Imp (11), Post (6)
exists
Factor 5: SOA Infrastructure and
technology

26.

Support tools (e.g. service repository) to Pre (7), Imp (11), Post (6)
publish/manage services exist

27.

The right infrastructure or technology Pre (9), Imp (7), Post (5)
exists

28.

Mature SOA technology exists

Pre (12), Imp (6), Post (5)

Factor 6: SOA Competency
29.

SOA training exists

Pre (12), Imp (7), Post (6)

30.

Vendor competence

Pre (12), Imp (7), Post (7)

31.

IT competence exists

Pre (12), Imp (6), Post (6)

32.

Evaluation of SOA success

Post (12)

33.

Evaluation of service expected benefits

Post (12)

Table 4.7 shows the frequencies with which respondents associated each CSF with
one or more of the 3 process model stages. The process model is commonly
associated with Enterprise System (ES) literature. However, SOA literature includes
no previous research showing the process model being applied to ESOA
implementation. It should therefore be noted that there was no basis for assuming
where the CSFs would be best situated. It seemed reasonable to assume that some
CSFs would be situated in one and only one stage, and that each stage might have
some CSFs only situated in that stage. However, the results did not support this
expectation.

The first observation drawn from the respondent feedback was that every single CSF
was situated in the Pre-Implementation phase by some respondents. Even more
striking was the observation that 25 of the 33 CSFs were situated in the Preimplementation by all twelve respondents. The six CSFs that were situated in Preimplementation by less than twelve respondents were CSF18, CSF23, CSF24,
CSF25, CSF26 and CSF27. Although not unanimously situated in the PreImplementation phase, all but two CSFs (Policy to manage service lifecycle (CSF25)
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and Support tools (CSF26)) were situated in the Pre-Implementation phase by
58.33% respondents. For these two CSFs that followed a different pattern (CSF25
and CSF26), 91.67% of the respondents thought that they were critical in ESOA
implementation instead, which could imply that these two CSFs were only critical
when services are beginning to be visible or visibly developed during the ESOA
implementation phase.

The first surprising result of this process is that almost all respondents thought that
all the CSFs needed to be addressed in the Pre-Implementation stage. This has
significant implications for ESOA implementation because it indicates that all of the
critical aspects of ESOA implementation should be in place before implementation
commences. This is, of course, contradictory to the evolutionary approaches
suggested in much of the literature.

The only other process model stage that had such a strong association with a CSF
was the Implementation stage. This stage was allocated for the two CSFs discussed
above - a policy to manage the service lifecycle (CSF25) and support tools (CSF26) by eleven of the twelve respondents.

While these two CSFs were the most strongly associated with the Implementation
stage, it should be noted that a total of 27 of the 33 CSFs were associated with the
Implementation stage by at least 25% of the respondents. The respondents are
indicating that almost all CSFs are important in Pre-Implementation and that
importance continues into the Implementation stage for most CSFs.

This trend continues into the Post-Implementation stage with all 27 of the CSFs that
were associated with the Implementation phase also being associated with the PostImplementation stage. Frequency of association was actually higher in the PostImplementation stage, with 26 of the 27 CSFs being associated with PostImplementation by at least 33% of the respondents.
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The overall pattern in Table 4.7 is that the CSFs are strongly associated with the PreImplementation stage but are also strongly associated, although to a lesser extent,
with the Implementation and Post-Implementation stages. There were, however, five
exceptions to this pattern. These five exceptions - CSF1, CSF2, CSF20, CSF21 and
CSF23 - were only associated with the Pre-Implementation stage.

Overall, the CSFs that were perceived to be most important in the PreImplementation stage of a project are: understanding of SOA concept; Enterprise
Architecture (EA); Business Process Reengineering (BPR) study and standardization.
This trend is supported by several comments from the respondents, such as “It is
critical to understand [the] SOA concept before we embark on SOA project
deployment; to get the right service benefits (outcomes); to gain common
understanding of the concept.” The statements imply that it is critical to develop
SOA awareness before the start of any ESOA project in order to establish the right
SOA project deliverables or outcomes. Other comments also indicated that
establishing an EA before deploying SOA is also critical. Comments from the EG
included “EA is important as a blueprint to address silos application; for developers
to see cross-application; to put everything [the whole business function] into
perspective

[business,

application,

information

and

technology]

before

implementation. Without the [EA] blueprint, IT can only make assumptions with trial
and error”.
The responses above imply that a solid EA would ease ESOA implementation and
project expectation difficulties. Several respondents from the EG also indicated the
need to complete high-level scanning and standardisation of BPR before embarking
on a SOA project. As one respondent from the EG noted, “BPR [will] enable IT to
see common services that can be reused, [and] ease project implementation”. The
majority of the EG made comments that resonated with the following: “if most of the
major activities [e.g. EA, BPR, governance support] are addressed earlier or [are]
ready before [the] project begins, there would be less issues to tackle during the
implementation stage”.
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4.2.2.1 Differences between EG and ITG responses
Finally, it appears that there were differences in opinions between the EG and the
ITG about which CSFs were relevant in each phase of the project, as shown in Table
4.8.
Table 4.8: Differences between EG and ITG response
CSF
1.

EG

ITG

Pre (5)

Pre (7)

2.

Pre (5), Imp (0), Post (0)

Pre (7), Imp (3), Post (3)

3.

Pre (5), Imp (0), Post (0)

Pre (7, Imp (5); Post (5)

4.

Pre (5), Imp (0), Post (0)

Pre (7), Imp (4), Post (4)

5.

Pre (5), Imp (0), Post (0)

Pre (7), Imp (4), Post (4)

6.

Pre (5), Imp (0), Post (0)

Pre (7), Imp (3), Post (3)

7.

Pre (5), Imp (0), Post (0)

Pre (7), Imp (4), Post (4)

8.

Pre (5), Imp (0), Post (0)

Pre (7), Imp (7), Post (7)

9.

Pre (5), Imp (0), Post (0)

Pre (7), Imp (7), Post (7)

10.

Pre (5), Imp (0), Post (0)

Pre (7), Imp (7), Post (7)

11.

Pre (5), Imp (0), Post (0)

Pre (7), Imp (7), Post (7)

12.

Pre (5), Imp (0), Post (0)

Pre (7), Imp (7), Post (7)

13.

Pre (5), Imp (0), Post (0)

Pre (7), Imp (7), Post (6)

14.

Pre (5), Imp (0), Post (0)

Pre (7), Imp (7), Post (6)

15.

Pre (5), Imp (0), Post (0)

Pre(7), Imp (7), Post (6)

16.

Pre (5), Imp (0), Post (0)

Pre (7), Imp (7), Post (6)

17.

Pre (5), Imp (0), Post (0)

Pre (7), Imp (7), Post (6)

18.

Pre (2), Imp (2), Post (1)

Pre (7), Imp (7), Post (6)

19.

Pre (5), Imp (0), Post (0)

Pre (7), Imp (7), Post (6)

20.

Pre (5), Imp (0), Post (0)

Pre (7)

21.

Pre (5), Imp (0), Post (0)

Pre (7)

22.

Pre (5), Imp (0), Post (0)

Pre (7), Imp (1)

23.

Pre (3), Imp (2), Post (0)

Pre (7), Imp (7), Post (6)

24.

Pre (4), Imp (1), Post (0)

Pre (6), Imp (7), Post (6)

25.

Pre (1), Imp (4), Post (0)

Pre (6), Imp (7), Post (6)

26.

Pre (1), Imp (4), Post (0)

Pre (6), Imp (7), Post (6)

27.

Pre (5), Imp (0), Post (0)

Pre (7), Imp (7), Post (6)

28.

Pre (5), Imp (0), Post (0)

Pre (7), Imp (7), Post (6)
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29.

Pre (5), Imp (0), Post (0)

Pre (7), Imp (7), Post (6)

30.

Pre (5), Imp (0), Post (0)

Pre (7), Imp (7), Post (7)

31.

Pre (5), Imp (0), Post (0)

Pre (7), Imp (6), Post (6)

32.

Pre (0), Imp (0), Post (5)

Post (12)

33.

Pre (0), Imp (0), Post (5)

Post (12)

Although the majority of the EG indicated that most of the CSFs (26 CSFs out of
33CSFs) are relevant before the project implementation, the majority of ITG thought
otherwise; that most of the CSFs (21 CSFs) are relevant throughout the project.
These results are expected because the EG respondents are mainly ICT consultants to
Malaysian public sector organisations and also EWIS project planners. With their
past experience in EWIS project failures, EG respondents may think that an
organisation must be well prepared with some of these CSFs in order to ease ESOA
project implementation. On the other hand, the ITG are mostly ESOA project
implementers who are expected to deliver the project on time and on budget. Due to
these constraints, the ITG may think that these factors only need to be implemented
during and throughout the project implementation itself so as not to delay the project
implementation with other unnecessary requirements.
4.2.2.2 Conclusion
The process model has indicated that the majority of the CSFs are critical at the PreImplementation stage and also throughout the stages of the ESOA implementation.
However, due to lack of consensus between the two expert groups, the process model
is of limited utility and so it has been omitted from further use in Phase 2 of this
research.
Despite this lack of consensus, the CSFs themselves appear to be appropriate for
measuring ESOA implementation readiness(as described in Section 4.2.1) and the
CSF Framework appears to be sufficiently complete for use in Phase 2 on the basis
that respondents did not suggest any additional CSFs (also as described in Section
4.2.1).

148

4. 3 Objective 4: The results of the Enterprise-wide SOA readiness assessment
of the test case organisation
As stated in Section 4. 1, objective 4 is: to use the scorecard method to evaluate the
readiness of an organisation for ESOA implementation. Section 3.4.3already
described in detail the development of the scorecard method (objective 3) to be used
to evaluate the test case organisation for ESOA implementation readiness. The final
output of this evaluation is an organisational scorecard report in aggregate form, as
described in the remainder of this section.

It should be emphasized at this time that the ratings and open-ended responses in this
section are an evaluation of the actual SOA readiness in the test case organisation,
and not an explicit evaluation of the utility or appropriateness of the CSFs per se.
However, if the scorecard method produces a useful, accurate and comprehensive
evaluation of the test case organisation’s ESOA implementation readiness, this
implicitly validates the CSF Framework.
Consequently, each of the following six sub-sections reports two sources of data:
ratings on a 5-point Likert scale and open-ended responses about each of the 33
CSFs. The CSFs are grouped according to the six dimensions previously described.
Within each sub-section, the average rating across all respondents is presented,
followed by a brief discussion of the related open-ended questions. The average
rating is therefore ‘an overall evaluation of the ESOA readiness for a specific CSF
within the test case organisation’.
4.3.1

Results for organisational readiness on the SOA Awareness dimension
Table 4.9: SOA Awareness CSFs from the scorecard report

CSF

SOA Readiness factor

Average
Ratings

1.
2.
3.

Awareness of SOA concept
IT understands SOA expected benefits as project
outcomes
Top management is aware of the business impact of
SOA

1.81
3.72
2.90
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Table 4.9 shows that the majority of the respondents felt that SOA Awareness is low
in their organisation. For example, awareness of the fundamental SOA concept is
low, with the average rating being 1.81. The open-ended responses explain why the
organisation’s readiness on CSF1 is low. The typical IT responses were “Our
understanding on SOA fundamental concept is low [because] we lacked SOA
training…SOA training is only on product-based”, “SOA technology was proposed
by the Project Principal [the main contractor]” and that they were “only exposed to
SOA during SOA training in the early stage of the project”. These statements were
also confirmed by the vendors (i.e. the sub-contractor), who commented that “IT
people lacked SOA knowledge and skills in service design and development because
their training was only on SOA product-based”. The above statements confirm that
IT staff were exposed to the SOA concept during the initial stage of the project and
training sessions were provided by the vendor but the training was not sufficient to
extend the IT staff’s fundamental knowledge about the SOA concept.

Conversely, most IT respondents said that they understand the expected benefits of
SOA (CSF2) giving an average rating of 3.72. This result also implies that, at the
project level, the IT respondents understand the motivations or reasons why ESOA
has been adopted in their organisation.
However, it also appears that the respondents believe that top management’s
awareness of how SOA could impact their business is relatively low, with an average
rating of 2.90. Respondents claimed that although their top management did not
understand SOA, they did understand the project deliverables. The average rating of
2.90 on CSF3 also implies that the IT respondents did not expect their top
management to understand the technicalities of SOA.
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4.3.2

Results for organisational readiness on the SOA Strategy dimension
Table 4.10: SOA Strategy CSFs from the scorecard report

CSF
4.
5.
6.
7.

SOA Readiness factor
SOA strategy is aligned with organisational
strategy
SOA strategy is linked with business value
SOA
strategy
provides
a
SOA/service/project roadmap
SOA strategy is shared with business users

Average
Ratings
3.54
3.36

clear

3.54
3.00

Table 4.10 above shows that most of the respondents perceived that IT/SOA strategy
was moderately well-aligned (CSF4), linked to business value (CSF5) and had a
clear project roadmap to support the business or overall organisational strategy
(CSF6), with the average ratings for these three SOA strategy CSFs being 3.54, 3.36
and 3.54 respectively.
A slightly more moderate average rating of 3.0 is given to CSF7 than to the other
SOA strategy CSFs. Open responses indicated that while IT respondents agreed that
SOA strategy is shared with business users, the respondents from the vendor team
thought that the IT/SOA strategy of the test case organisation was not well
articulated or communicated with the business users. In practice, the vendors
experienced some business users who felt that the ESOA Initiative was initiated and
owned by the IT division.

Through analysis of several project documents, it was also found that the Ministry
had not developed an explicit SOA strategy. Instead, they had used their IT strategy
to align the business requirements of the organisation with the ESOA Initiative. It
appears that the SOA requirements for the ESOA Initiative are only addressed in the
project technical documents, such as the Project tender documentation and the
Contract specification with the vendor. Several respondents from the ITG indicated
that “IT strategy should focus on high-level business requirements and SOA strategy
should address the technical level of SOA”. This suggests that the ITG think that
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SOA strategy should be recorded in a technical document separate from IT strategy.
It also appears that the Ministry believed that the ESOA Initiative was a
predominantly technical change which could be managed by the appointed vendor.

4.3.3

Results for organisational readiness on the SOA Governance (IT
Governance) dimension
Table 4.11: SOA Governance CSFs from the scorecard report

CSF
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

SOA Readiness factor

Average Ratings

A formal governance structure exists

3.45

Governance provides active support through an IT
steering committee
Governance provides clear project goal settings

3.54

Governance provides defined roles and
responsibilities
Governance is active in decision making or
resolving SOA issues
Governance provides central funding

3.36

Governance enforces collaboration between
business and IT
An expert group to set SOA policy or direction
exists
Subject matter experts are involved in the project
committee
IT project committee that shares knowledge
between business and IT exists

3.90

3.54

3.27
4.00

2.00
4.00
4.00

Table 4.11 shows that majority of the respondents perceived that their organisational
readiness on the SOA Governance dimension is moderate to high, with most CSFs
having an average rating between 3.00 and 4.00. However, the organisation’s
readiness on CSF15 has an average rating of only 2.0. Respondents’ comments
showed that “The technology was proposed by the vendor..this is a turnkey project
where vendor is accountable for delivery of the projects”, which implies that the
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organisation lacked an expert group to deal with SOA policy. Comments indicated
that the organisation had to completely rely on the vendor’s expertise in this
initiative.

The average ratings show that the organisation is at least moderately ready in relation
to SOA Governance. The open-ended responses provide additional insights on the
overall readiness of SOA Governance. For example, the majority of respondents
strongly agreed that the governance structure set-up is effective at the higher level.
Respondents revealed that the organisation has three project committees, namely a
Project Steering Committee (PSC), a Project Integration Committee (PIC) and a
Project Working Committee (PWC), all of which are responsible for monitoring the
ESOA Initiative. The PSC and PIC address the ESOA Initiative at higher-level
committee meetings, where members are mostly high ranking officers and
representatives from the organisations under the Ministry. Their collective comments
were that the Ministry:

Has sufficient governance structures with clear roles assigned to members of
the committees;



Holds frequent meetings; and



Has continuous support for funding for the Initiative.

However, the respondents also noted several weaknesses in the way governance was
carried out in the ESOA Initiative. Several reasons were given including:

A lack of champion to drive the project;



Senior members delegate their authority and/or decisions to junior members;



There is a lack of commitment from senior members; and



There is a lack of shared or common project goals.

Respondents from the IT group noted that “the PSC and PIC were only effective in
the beginning of the project but not at the later stages when the project failed to
make progress due to major technical issues faced by the vendor”. One of the senior
IT practitioners commented that “many issues were brought up and discussed
regularly in the PSC and the PIC meetings but [they] could not be resolved.” She
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added “there was a lack of enforcement and monitoring by the PSC and the PIC on
the actions that should be taken against the vendor’s team because [the committees]
were not technically oriented in SOA”. Consequently, the PSC and PIC were “unable
to gauge the seriousness of such problems”.
The majority of the respondents agreed that only the Project Working Committee,
which was frequently chaired by the IT Manager, was effective in resolving technical
issues with the vendors.
4.3.4

Results for organisational readiness on the SOA Governance Process
dimension
Table 4.12: SOA Governance Process CSFs from the scorecard report

CSF

18.
19.
20.
21.
22.
23.
24.
25.

SOA Readiness factor

Average Ratings

Service performance metrics to measure
SOA/service project outcomes exist
IT/SOA documented strategy exists

2.00

An Enterprise Architecture exists

2.45

A business requirement study and standardization
exists
A policy on Service Portfolio Management exists

2.45

A policy on service ownership exists

2.27

A policy on service reuse exists

2.45

A policy to manage the service lifecycle exists

1.63

3.36

1.81

Table 4.12 shows that the organisational readiness in the SOA Governance Process
was also low, with average ratings between 1.63 and 3.36. The one exception was
CSF19: having a clear documented IT/SOA strategy. The low average ratings on the
SOA Governance Process CSFs could imply that some of the SOA Governance
Process CSFs, such as service performance metrics to measure SOA project
outcomes or services (CSF18), Policy on Service Portfolio Management (CSF22)
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and Policy to manage service lifecycle (CSF 25) are not sufficiently addressed to
support the ESOA Initiative in the test case organisation.

Open ended responses revealed some issues in dealing with the SOA Governance
Process. For example, the majority of the respondents felt that service performance
metrics were not applied. Several comments from the respondents reflected the
concern that “the project tracking was based on project timelines”.
Although the majority of IT practitioners believed that service portfolio management
was not applied because the ESOA Initiative involved several parallel projects, one
senior IT practitioner commented that the service portfolio management was derived
from the IT strategy. She added “the project portfolio was derived from business
requirements specified in the IT strategy which made it mandatory for some projects
to be spent and implemented within the allocated time period and based on funding
approved at the national level”.

The responses also revealed that there was no policy to address service ownership
issues. A typical comment was that “service ownership is not much an issue because
the projects are based on functional requirements”. However, respondents found it
difficult to assign application ownership to several common projects that are used
across the entire organisation, including the Portal, KMS and BI. One respondent
commented that “some issues concerning service ownership were addressed in an
ad-hoc way by the project governance committees at the higher level meeting”.
With regard to a policy on service reuse, some respondents claimed that reuse is only
achieved in certain projects. This implies that a policy on reuse was introduced based
on functional requirements of the project and not enforced across the entire
enterprise. The respondents gave the following reasons for this: “process reuse takes
time to design and developed”, “reuse is based on project domains or functional
requirements”, “policy on reuse for the entire enterprise is not mandatory” and “the
contract approach is based on function”. A vendor, on the other hand, commented
that “they lacked manpower to compile common processes for reuse for the entire
enterprise”.
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Respondents also revealed that there is no visible policy for managing the service
lifecycle for service creation, reuse, versioning and maintenance at the low-level
because the projects are still in the development stage. According to one vendor,
services are stored in the system library and are accessible to the project team.

4.3.5

Results for organisational readiness on the SOA Infrastructure and
Technology

Table 4.13: SOA Infrastructure and Technology CSFs from the scorecard report

CSF
26.

SOA Readiness factor
Support tools (e.g. service repository)
publish/manage services exist

Average Ratings
to
1.45

27.

The right infrastructure or technology exists

3.45

28.

Mature SOA technology exists

2.45

Table 4.13 presents one of the most varied sets of scores within a dimension, ranging
from an average score of 1.45 (the lowest average score so far) to an average score of
3.45. The majority of the respondents agreed that the organisation has sufficient SOA
Infrastructure and Technology to prepare the organisation for the ESOA Initiative,
with the average rating of 3.45.

However, it also appears that most of IT respondents perceived that the technology
that the organisation has employed is not stable or mature, resulting in an average
rating of 2.45. Furthermore, support for service tools such as a service repository was
also assigned a low average value of 1.45. This could imply that a service repository
is not significant at the moment when the ESOA Initiative is still in the
Implementation stage and there are few services to share.

Open-ended responses provide an interesting insight into the issues with SOA
Infrastructure and Technology procured by the organisation. For example, although
the majority of the respondents claimed that the organisation was ready with
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sufficient or the right SOA Infrastructure or Technology to implement the ESOA
Initiative, their open-ended responses on technology maturity reflected that they were
having some major problems. Comments from the ITG and vendor team were “Some
packages which claimed to be SOA-enabled [were] not able to integrate with other
SOA solutions…three ready-made packages (i.e. Portal, Business Intelligence and
Knowledge Management) could not integrate with other applications because these
packages can only work in their native environment…the package’s interface lacked
compliance with open standards”.
Some claimed that the technology that the vendor had proposed in the tender
specification was the early version of ESOA from Oracle (i.e. BPEL and ESB). For
example, the respondents also said “The ESB could not handle or process the large
volume of messages which is typical in government organisation and BPEL could not
handle complex human tasks”. Due to this, several IT respondents thought that
“there could be some mismatch between the technologies that they had procured
with their project requirements”.
4.3.6

Results for organisational readiness on the SOA Competency dimension
Table 4.14: SOA Competency CSFs from the scorecard report

CSF
29.
30.
31.
32.
33.

SOA Readiness factor
SOA training exists

Average Ratings
2.63

Vendor competence exists

2.09

IT competence exists

2.36

Evaluation of SOA success exists

3.00

Evaluation of service expected benefits exists

3.00

Table 4.14 shows the organisational readiness in SOA Competency, with the CSFs
recording average ratings between 2.09 and 3.00. The majority of respondents
believed that SOA training (CSF29) was not sufficiently addressed in the project and
that they had received a low level of training on SOA, resulting in an average rating
of 2.63. Furthermore, the majority of the respondents also perceived that the vendor’s
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competence (CSF30) and IT competence (CSF31) were also low, with average
ratings of 2.09 and 2.36 respectively.
Some of the issues identified from the open ended responses indicated that there was
a lack of IT training, with the SOA training focused only on learning ESOA suites or
being product-based. Respondents claimed that the training did not address service
development skills, which were proven to be necessary for various parts of ESOA
Initiative.
In response to CSF30, which asked the respondents about the level of vendor
competency, the majority of the ITG made comments such as: “Vendor project team
lacked expertise in enterprise application…they [also]lacked expertise with Oracle
suites for the integration with portal… and they could not resolve the issue… they
took so much time trying to resolve the issue.”
Evidence from the vendor project team also confirmed those statements through the
comment that “We underestimated the complexity of SOA when using Oracle SOA
suites technology. We are also short of technical staff and expertise in J2EE and web
service application because most of our developers are fresh graduates who lacked
working experience.”
On CSF32 and CSF33, the majority of respondents remarked that they normally
discussed and tracked project outcomes regularly through PSC and PIC meetings.
Furthermore, they claimed that they regularly tracked the project deliverables in
every stage of the project implementation through the project management method
proposed by the vendor. Consequently, the average ratings for both these CSFs were
3.0.
4.3.7

Summary

This section has presented the results of the evaluation of ESOA readiness of the test
case organisation. The scorecard report, which was produced using multiple methods
for data collection, has provided rich information to assist in understanding the state
of ESOA readiness of the test case organisation and the issues that occur during
ESOA implementation. Thus, this section achieves research objective 4: to use the
scorecard method to evaluate the readiness of an appropriate organisation.
It is important to note that, based on the scorecard method proposed in Section 3.4.3,
the organisational readiness scorecard should be presented back to the organisation.
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However, it was necessary to omit this step for several reasons: the Ministry and IT
division were too preoccupied with the relocation of their office premises; it was
difficult to gather all participants in a group because the majority of the respondents
were too preoccupied with their work with the vendor; and the vendor was unable to
be disturbed due to the project commitments. However, a copy of the scorecard
report was given to each individual respondent for comment during the validation of
the scorecard. Respondents were asked whether the scorecard report was accurate,
useful and represented the actual state of the organisation’s readiness in ESOA
implementation at that time.
4. 4 Objective 5: Validation of the scorecard method
The previous section contributes to our understanding of the state of the test case
organisation’s readiness during ESOA implementation. Several strengths and
weaknesses which affected the test case organisation’s readiness during ESOA
implementation emerged from the scorecard report. However, the design science
research approach requires that the CSF Framework must be validated in order to
prove the usefulness of any artefacts produced. In this case, the artefacts are the CSF
Framework and the scorecard method.

The following section discusses the validation of the scorecard method through the
scorecard report. The aim of Phase 3 of this research is to have the scorecard report
(which was produced in Phase 2) evaluated by the Ministry. As noted, the scorecard
method includes the CSF Framework, which was validated in Phase 1 of this study.
The results of the scorecard method are expected to contribute to objective 5 of this
study, which requires us:
1. To confirm that the scorecard report is an accurate representation of the test
case organisation’s readiness to implement ESOA; and
2. To demonstrate that the scorecard method (which is evaluated through the
scorecard report and its contents) is useful in practice.
Thus, if the scorecard report is deemed accurate and useful, then it implies that the
CSF Framework (including the scorecard) is also accurate and useful in practice.
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In the validation of the scorecard report, the evaluators comprised four senior IT
practitioners who had been involved in Phase 2 and the IT Manager of the Ministry.
Detailed discussion on the respondents of this phase of study was provided in Section
3.4.6.1. To help distinguish the respondents in Phase 3 from those in Phase 1 and
Phase 2, the respondents in Phase 3 are described as ‘evaluators’.

Table 4.15 and the other tables in this section use the following structure. The first
column contains the number and descriptor for each CSF. The second column is the
average rating of the organisation’s actual readiness, as given by the respondents in
Phase 2. The third and fourth columns list the average rating of the accuracy of the
readiness value and the average rating of the usefulness of the scorecard report.
However, the average ratings shown in these two columns include non-integer
numbers because some individual evaluators sometimes gave non-integer values.

In the validation of the scorecard report, the evaluators were asked two questions:
first, “Is the scorecard report accurate?” and second, “Is the scorecard report useful to
the organisation?”. The scorecard report is deemed accurate when the information
produced from the “strengths or weaknesses” column of each CSF describes the true
condition of the Ministry’s readiness during ESOA implementation. Apart from
asking the evaluators to validate the content of the organisational scorecard report,
the evaluators were also invited to give their comments on what they thought of the
findings from the scorecard. Thus, apart from the information gathered on the
accuracy and usefulness of the scorecard, other new issues that the organisation
encountered during the ESOA Initiative implementation were also captured through
these comments.
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4.4.1

Results for the validation of SOA Awareness dimension
Table 4.15: Accuracy and usefulness of SOA Awareness CSFs

CSF

Average
Readiness
1.81

Average
Accuracy
3.60

Average
Usefulness
4.0

2.
IT understands SOA
expected benefits as project
outcomes

3.72

3.80

4.0

3.
Top management is
aware of the business impact of
SOA

2.90

3.80

4.0

1. Awareness of SOA concept

Table 4.15 shows that the majority of the evaluators perceived the scorecard to be
reasonably accurate for CSF1, CSF2 and CSF3, with average accuracy ratings of
between 3.60 and 3.80. Taking an average of those 3 average ratings gives an
accuracy of 75% across all 3 CSFs, which seems quite acceptable. Moreover, the
average accuracies are remarkably consistent regardless of how high or low the
average readiness ratings are. Thus, while CSF1 has an average rating of only 1.81
out of 5, CSF2 has an average readiness rating more than double (3.72 out of 5), the
average accuracies of these two values are 3.60 and 3.80, respectively.
Comparison between the evaluators’ (e.g. senior IT practitioners and IT
manager)open ended responses provide further insights on the accuracy of CSF1,
CSF2 and CSF3.For example, while the evaluators acknowledged that their
organisation lacked SOA awareness, a reason given by one senior IT practitioner was
that “We have to work on current projects and also on Enterprise-wide SOA
initiative in parallel…our request to have a dedicated team as Project Monitoring
Office (PMO) to implement ESOA [initiative] have been turned down…we lacked
specialised team to work full-time with the vendor which deprived us from getting
deeper understanding and technology transfer from [the] vendor.” The IT Manager
agreed that there was a low awareness of SOA, and added “We give them [IT staff]
training on SOA concept in the early stage of the project…probably some of them
have forgotten… now the project is already in the final year… our top priority is to
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complete the project within the extension period… Because the project progresses
too slow, we have to appoint a new vendor… to complete the project... [however]...
once the contract with the current vendor is over and the project is stable…we will
review the project and focus our attention back on SOA and review what went wrong
with this project”.

There were also slight differences in opinions on the open-ended responses between
senior IT practitioners and the IT manager on the reason why their awareness on
SOA was low. For example, in the scorecard report findings in Phase 2, the majority
of the respondents reported that the ESOA was proposed by the vendor, and this was
given as the reason that their awareness on SOA was low. On the contrary, the IT
Manager clarified that the ESOA concept was proposed by him and the current
vendor was appointed to propose the solution and implement the ESOA Initiative.

The majority of the evaluators also agreed with the accuracy of CSF2. The IT
Manager added “We understand SOA as a modular-based, reuse of common or
shares processes which we hope to reduce IT cost if the projects are done properly”.

On the accuracy of CSF3, the majority of the evaluators agreed with the scorecard
report finding that their top management was not aware of or did not understand
SOA. Similarly, the IT Manager’s reason was“top management or users don’t need
to understand SOA…it’s up to us [IT] to use whatever strategy as long that we [IT]
deliver their [users’] systems on time… it is sufficient for our top management to
know that their systems work and are operational.” He stressed that: “whatever
approach that we [IT] use [SOA or traditional] in the project, they [top
management] have to support us”. This could imply that the evaluators understood
ESOA projects as similar to other typical or traditional wide-scale IT projects.

Two general comments can be made about the average score, for accuracy. First, the
accuracy is similar regardless of whether the average score for the CSF readiness is
low or high, i.e. CSF1 readiness only scored 1.81 and the accuracy of that score is
3.60 while CSF2 readiness scored 3.72 and the accuracy of that score is 3.80.
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This suggests that the scorecard method and report do produce consistent results as
far as accuracy is concerned. Second, the average accuracy for all 3 CSFs is only
moderately accurate. There are four possible reasons for this.


One of the 4 evaluators was the IT manager, who had been unable to participate
as a respondent in Phase 2. As described in some of his comments above, he
knew additional information about the ESOA Initiative that other respondents in
Phase 2 did not. Thus, his estimates of the accuracy of the CSFs were lower than
those of other evaluators, thereby reducing the average score.



Only 4 evaluators were available. This had two effects on the average score for
accuracy. First, even small variation, in the rankings by one evaluator e.g. the IT
manager could have a significant impact on the average score. Second, if all of
the respondents in Phase 2 had been available as evaluators, a higher average
accuracy might reasonably be expected.



The vendors were not included as evaluators in Phase 3 for several reasons (see
section 3.4.6.1).



There were some evaluators (i.e. ITG) who disagree with some of the vendors’
comments in the scorecard report in Phase 2, thus, lowering the average score for
accuracy.

4.4.2

Results for the validation of SOA Strategy dimension
Table 4.16: Accuracy and usefulness of SOA Strategy CSFs
CSF

4. Strategy is aligned with
organisational strategy
5.
Strategy is linked with
business value
6.
Strategy that provides a
clear SOA/service/project
roadmap
7. SOA strategy is shared with
business users

Average
Readiness
3.54

Average
Accuracy
3.60

Average
Usefulness
4.06

3.36

3.70

4.06

3.54

3.80

4.06

3.00

3.40

4.00

163

Table 4.16 shows that most of the CSFs on SOA strategy are reasonably accurate
with average ratings between 3.40 and 3.80 (an average of 72.5%). The average
ratings for the usefulness of these CSFs are marginally higher, with average ratings
of 4.0 to 4.06. The average usefulness values are not whole integer scores because
each value was given directly by the respondents without observing the Likert scale.

Responses from the majority of the evaluators confirm that, although IT strategy in
their organisation is aligned with the organisational strategy (CSF4) and the strategy
is linked with business value (CSF5) using a clear IT project roadmap, the Ministry
had not developed an explicit SOA strategy. Instead, it had used the existing IT
strategy to align the business requirements with the Ministry’s strategy. One of the
senior IT respondents commented that “SOA technical requirements are documented
in tender specification and part of the contract which the vendor has to comply”.
This could imply that ESOA was only adopted for technical requirements. In
addition, the majority of the evaluators also added that the business requirements
were sufficiently addressed in the existing IT strategy. Thus, there was no perceived
need to have an explicit SOA strategy because the business requirements of the
Ministry were already addressed in the existing IT strategy.

Although the majority of evaluators agreed that there was no SOA project roadmap
addressed in the IT strategy, the IT Manager acknowledge that “It is not easy to
address SOA project roadmap for the entire organisation… we need to study and
understand business process of each division in detail to determine which processes
are common and can be shared for reuse. It is a time consuming
process,[however]...not all services need to be shared… they are all dependent on
functional requirements from the business people”. The majority of the evaluators
also confirmed that they relied mostly on the vendor’s expertise to guide them in this
project.
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4.4.3

Results for the validation of SOA Governance (IT Governance)
dimension
Table 4.17: Accuracy and usefulness of SOA Governance (IT Governance)

CSF

Average
Readiness
3.45

Average
Accuracy
4.00

Average
Usefulness
4.00

9.
Governance active support
through IT steering committee exists

3.54

3.90

4.00

10.
Governance provides clear
project goal settings exists

3.54

3.90

4.00

11.
Governance defined roles and
responsibilities exists

3.36

3.80

4.00

12.
Governance
active
in
decision making or resolving SOA
issues exists

3.27

3.80

4.00

13.
Governance
support
central funding exists

on

4.00

3.46

3.80

14.
Governance
enforce
collaboration between business and
IT exists

3.90

3.80

3.98

15.
An expert group to set SOA
policy or direction exists

2.00

3.76

3.96

16.
Subject matter experts are
involved in the IT project committee

4.00

3.20

3.90

17.
An IT project committee that
shares knowledge between business
and IT exists

4.00

3.10

3.90

8.
Formal governance structure
exists

Table 4.17 shows that the accuracy of most of the CSFs of SOA Governance are
moderate with average scores in the range of 3.10 to 4.0 (an average of 73.4%). The
average ratings on usefulness of these CSFs are also high, between 3.80 and
4.0.Responses from the majority of IT evaluators also agreed that the governance
structure in the Ministry was effective (CSF8), with a balance and high-profile
business users appointed as members of the project committee. However, from the
open-ended findings, the evaluators agreed with the scorecard that there were some
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weaknesses in the way the Governance project committee handled the ESOA project.
The IT Manager elaborated: “There are two types of governance: top down and
bottom-up governance… What we experienced in this project was a bottom-up
governance, driven by the IT division rather than coming from top-down governance
efforts”. He added: “the governance exists only as formality to fit the structure”. By
this, he meant that the governance structure was predefined by the national IT
management group (i.e. MAMPU) and was applied to this initiative, regardless of
whether it suited the initiative or not. In retrospect, the structure was inappropriate.
He also added that “the governance lacked attitude to resolve major issues faced in
the project”. He stressed that “good governance is about attitude”, giving the
example that “good governance means having a good project champion who can go
into the detail to resolve project issues…good governance also means that they know
what they want from the project and they will try to resolve the issues as quickly as
possible”.

On the existence of the expert group to set SOA policy or direction (CSF15),
evaluators agreed that the Ministry lacked SOA expertise. The IT Manager stated
“We lacked technical expertise to drive SOA and consequently, have to totally rely
on experts from the vendor [group] to guide us through the project”.

Only CSF16 and CSF17 were awarded slightly lower, average accuracy ratings by
the evaluators, with average scores of 3.20 and 3.10 respectively because there was
slight disagreement from the evaluators about the vendor’s statement found in the
scorecard report (in Phase 2) that “the business people should drive common
application such as Portal or KM application and not IT group”, resulting in these
two CSFs (CSF16 and CSF17) being given lower average ratings.

In relation to common applications, another issue emerged. The evaluators claimed
that it was difficult to assign ownership to a specific division or users when there is a
common application that needs to be shared across the entire enterprise. Evaluators
were indicating that, for common applications such as Portal or KM applications, it is
difficult to find a division that would willingly take full accountability for the

166

applications. Therefore, evaluators believed that the service ownership issues should
be addressed by a high-level governance project committee in an ad-hoc manner.
The majority of the evaluators also claimed that the governance structure lacked the
power to enforce accountability and knowledge sharing expectations on subject
matter experts such as users groups. Evaluators believed this was essential in some
common projects (i.e. Portal and KM) for accurately determining the requirements
for enterprise-wide use. For example, the IT evaluators claimed that the subject
matter experts from the users were only helpful when the project involved
requirement matters related to their division and not for the enterprise-wide issues.
4.4.4

Results for the validation of SOA Governance Process dimension
Table 4.18: Accuracy and usefulness of SOA Governance Process
CSF

Average
Readiness
2.00

Average
Accuracy
3.80

Average
Usefulness
4.0

19.
SOA documented strategy
exists

3.36

3.90

4.0

20.
An Enterprise Architecture
exists

2.45

3.60

4.0

21.
A business reengineering
study and standardization exists

2.45

3.58

4.0

22.
Policy on Service Portfolio
Management exists

1.81

3.16

3.76

23.
Policy on service ownership
exists

2.27

3.36

4.0

24.
Policy on service reuse
exists

2.45

3.60

4.0

25.
Policy to manage service
lifecycle exists

1.63

3.40

4.0

18.
Service performance
metrics to measure SOA/service
project outcomes exist

Table 4.18 shows that the accuracy values for most of the SOA Governance Process
CSFs are also moderate with evaluators’ average ratings ranging between 3.16 and
3.90 (an average of 71%). However, the average ratings on usefulness of these CSFs
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are high, between 3.76 and 4.0. The majority of evaluators agreed that there was no
policy to address SOA ownership issues (CSF23), service reuse (CSF24) at the
enterprise level or service lifecycle management (CSF25), as the literature proposes
there should be. For example, on the issue of a policy to enforce service reuse, the IT
Manager’s comment was: “Not all the projects require reuse. It is time consuming to
determine which service is [suitable] for reuse for the entire organisation… It all
depends on the functional project requirements from the users”. He also stated that
there is no policy or enforcement mechanism for service reuse at the enterprise level,
which should be addressed in the IT strategy. He added “It would only become
mandatory when there is a basis for sharing common interfaces or based on the
needs in functional requirements”, and “if there is a need for reuse in the project
functional requirements, the solution architect from the vendor project team should
advise us”.
In response to the Business Requirement Study (BRS) and standardisation (CSF21)
as a prerequisite for identifying common processes and services, the IT Manager’s
comment was “BRS requirements are standardised only at the divisional level based
on the project functional requirements but not for the entire organisation”. He
disagreed with the vendor’s view that BRS standardisation (to identify common and
shared services) was not undertaken for the entire organisation due to the limitation
of contractual scope of the ESOA requirements. He further added: “the issue [was
that the] vendor lacked expertise and manpower to cover BRS for the entire
organisation”.
4.4.5

Results for the validation of SOA Infrastructure and Technology
dimension

Table 4.19: Accuracy and usefulness of SOA Infrastructure and Technology
CSF
Average
Average
Average
Readiness
Accuracy
Usefulness
3.40
26.
Support tools (e.g.
1.45
3.96
service repository) to
publish/manage services exist
4.0
27.
The right infrastructure
3.45
4.10
or technology exists
4.0
28.
Mature SOA technology
2.45
4.0
exists

168

Table 4.19 shows that the average ratings on accuracy of SOA Infrastructure and
Technology are also moderate, between 3.40 and 4.0 (an average of 79%). The
average ratings on usefulness are higher between 3.96 and 4.10. However it has to be
noted that the average usefulness values were not whole integer scores because each
score was given by the respondents without observing the Likert scale.

These results are expected because some of the IT evaluators, for example, disagreed
with the vendor’s statement found in the scorecard report for CSF26 (in Phase 2),
where it was claimed that the support tools (such as the SOA repository)were not
provided in the project because the tools requirement was not stated in the contract
specification.

In addition, it appears that the majority of evaluators also supported the accuracy of
the scorecard findings that the organisation has sufficient infrastructure and
technology (CSF27) but lacks mature technology (CSF28).This was indicated when
the IT evaluators commented: “we have sufficient service infrastructures such as
ESB, BPEL and Oracle SOA suites which we bought from [the vendor]... but these
products have so many problems… [The] KMS and the BI from the Oracle suites
could not integrate with the new Portal”. The evaluators also agreed with the
vendor’s comment in the scorecard report that “The ESB could not handle or process
the large volume of messages which is typical in any government organisation...
[and] BPEL could not handle some complex human tasks”. The above comments
from the evaluators imply that some of these products are not mature enough to
support the test case organisation’s requirements.
Although several IT evaluators agreed with the vendor’s statement above, the IT
Manager blamed the vendor instead: “All the technical issues that they [the vendor]
experienced [in the project] were not due to immature products, but because the
vendors themselves lacked expertise and do not have enough manpower to master
the ESOA technology which they had proposed in the tender proposal”. He added
that “only 3 applications from six applications used Oracle SOA suites, [i.e. Portal,
Business Intelligence (BI) and Knowledge Management (KM)]…These products
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were proposed by the vendors themselves and it was very unfortunate that they
lacked expertise in the technology that they had earlier claimed during the tender
project”. He identified the vendor’s lack of SOA expertise as the main issue faced in
the ESOA Initiative. To the IT Manager, vendor expertise is crucial in dealing with
ESOA based on his concluding remarks: “[A] vendor who is technically expert
would deliver the project on time and within budget regardless of whether the
initiative is a SOA project or traditional project”.
4.4.6

Results for the validation of SOA Competency dimension
Table 4.20: Accuracy and usefulness of SOA Competency

CSF

Average
Readiness
2.63

Average
Accuracy
4.0

Average
Usefulness
4.0

30.
Vendor competency
exists

2.09

3.80

4.0

31.

2.36

3.80

4.0

32.
Evaluation of SOA
success exists

3.00

4.0

4.0

33.
Evaluation of service
expected outcomes exists

3.00

4.0

4.0

29.

SOA training exists

IT competency exists

Table 4.20 shows that average ratings on accuracy of SOA competency are quite
high, ranging between 3.80 and 4.0 (an average of 78%).The average ratings for the
usefulness of these CSFs are also high, with the evaluators assigning average values
of 4.0 for all CSFs on this dimension. These scores suggest that the majority of
evaluators agreed with the accuracy of the SOA competency attributes found in the
scorecard report. For example, almost all of the evaluators agreed that they
experienced low readiness in relation to SOA training (CSF29) due to the SOA
training syllabus which had focused too much on hands-on Oracle SOA product
suites rather than on service development skills. The IT staff lacked sufficient
training in SOA applications development.

170

The study also found that the majority of evaluators agreed with the information on
the scorecard report (Phase 2) about the vendor lacking SOA competency (CSF30) in
several areas, for example, in the enterprise project, Web services and product
integration, all of which had created problems for the test case organisation.
According to several IT evaluators, “[the] vendor spent several months to resolve
project integration issues between Oracle SOA product suites and Portal, and these
instances caused a lot of delays on other projects”. Several IT evaluators agreed
with the vendor’s claim in Phase 2 that “Some packages that claimed to be SOAenabled [were] not able to integrate with each other… Three ready-made Oracle
SOA suites [i.e. Portal, BI and KM] could not integrate with other applications
[because] these suites can only work in their native environment”.
The IT evaluators acknowledged the vendor’s shortcomings recorded on the
scorecard report through the vendor’s comment that “we lacked industrial
experienced… most of our staff were young IT developers”.
The majority of IT evaluators also acknowledged their own SOA shortcomings
(CSF31), with one of the senior IT practitioners stating “[IT group] are working on
the current [projects] and ESOA in parallel.... We don’t have [a] project
management office or specialised team to be full-time involved with the vendor in
learning SOA technical matters and gaining technology transfer from the vendor”.
In response to CSF32 and CSF33, the respondents also claimed that the ESOA
individual projects are being tracked and monitored in various project meetings
(CSF32 and CSF33).
4.4.7

Summary

This section has presented the results of the scorecard validation, which confirmed
two points:


The scorecard report provides, a reasonably accurate representation of the test
case organisation’s readiness for ESOA implementation; and



The scorecard report is useful in determining the state of readiness of the test
case organisation for ESOA implementation.

These results have confirmed objective 5 of this research.

171

In addition, there were new issues that emerged during the evaluators’ validation of
the scorecard. The issues identified and lessons learnt from the evaluators’ comments
have partially satisfied objective 6 of this research: to identify issues that may occur
during the implementation of ESOA in an organisation. A detailed discussion of the
lessons learnt from the validation of the entire CSF Framework is presented in
Section 5.3.
4. 5 Conclusion
This chapter has presented the results of the three phases of validation of the CSF
Framework, meeting objectives 2, 4 and 5 of this study. The chapter began with the
partial validation of the CSF Framework in Phase 1 of this study (objective 2),
followed by the use of the scorecard method to assess the test case organisation’s
readiness during ESOA implementation in Phase 2 (objective 4) and the validation of
the scorecard method in Phase 3 (objective 5).

The empirical results, based on multi-method data collection, have provided
additional insights about the state of readiness of the test case organisation during
ESOA implementation. Thus, the results shown in Section 4. 4 have also
demonstrated that the CSF Framework is an accurate representation of the test case
organisation’s readiness of ESOA implementation and useful as a method to
determine the test case organisation’s readiness in ESOA implementation.

The following chapter presents a discussion and the conclusions of this study.
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CHAPTER 5

DISCUSSION AND CONCLUSIONS

5. 1 Introduction
The previous chapter presented the results of the three phases of this study and
demonstrated that the CSF Framework is valid and can be used to evaluate an
organisation’s readiness for Enterprise-wide SOA (ESOA) implementation at the
enterprise level. Chapter 4 also presented the results of the application of the
scorecard method, which was found to produce useful and accurate results, along
with rich insights into the ESOA implementation process. This chapter summarises
these results, discusses the lessons learnt and provides conclusions drawn from this
study. This chapter also describes the significance and limitations of this study, and
suggests future directions for research.
Before drawing conclusions from this study, it is important to revisit the research
objectives of this study. These were:1. To develop a Critical Success Factor (CSF) Framework that could be used to
determine Enterprise-wide SOA implementation readiness
2. To have that CSF Framework validated by expert practitioners
3. To develop a ‘scorecard method’ based on the validated CSFs
4. To use that scorecard method to evaluate the readiness of an appropriate
organisation
5. To validate the scorecard method by having the output from the method
assessed by senior IT managers and practitioners within the chosen
organisation
6. To identify issues that may occur during the implementation of Enterprisewide SOA
The following section presents a summary of the findings of this research and thus
demonstrates that all of these objectives have been met. Section 5.2 explains, for
each phase of this research, the process undertaken, the findings from that process
and the objective realised by that process.
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5. 2 Summary of the findings of this study
A summary of the findings of this research is presented below, grouped under the
three phases of this research. Links to the relevant research objectives are identified.
5.2.1

Phase 1: Validate the CSF Framework and the process model

The development and validation of the CSF Framework was critically analysed by
two expert groups chosen from two public sector organisations. The results of the
analysis demonstrated the following.
The CSF Framework, which includes six dimensions of ESOA implementation
readiness (SOA awareness, SOA strategy; SOA high-level governance; SOA
governance processes; SOA infrastructure and technology; and SOA competency)
with 33 CSFs, described the high-level managerial and technical factors of
organisational readiness for ESOA implementation. The CSF Framework validation
findings in Phase 1 showed that the CSF Framework was accepted as comprehensive,
satisfying research objective 1 of this study. A detailed discussion and the results of
the CSF Framework validation are presented in Section 4.2.1of this thesis and also
can be found in Abdul-Manan and Hyland (2011).

When tabulating the results, the patterns of the CSFs that emerged from the process
model validation appeared to lack uniformity. The process model was therefore
omitted from the research in Phase 2 of this study. Further testing of the CSFs in a
real organisation that is implementing ESOA could be useful for understanding these
findings. Nevertheless, the findings from the validation of the process model (as
discussed in Abdul-Manan and Hyland (2011) provided enhanced insights about the
situation of each of the CSFs, including the stage(s) of the process model in which
each belonged and whether it was critical.

Having determined that the CSF Framework was comprehensive, it was necessary to
determine whether the CSF Framework was usable in practice. According to design
science research, the artefact of this study (i.e. the CSF Framework) must be
validated and used in real organisational practice for it to be accepted for its utility in
the industry. Thus, the initial validation of the CSF Framework by the two expert
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groups was only a partial validation of the CSF Framework. To address this
limitation, a scorecard method based on the CSF Framework was developed. This
scorecard method could be used to evaluate an organisation’s readiness for ESOA
implementation.

The next section provides lessons-learnt from the development and use of the
scorecard. It also summarises issues identified from the assessment of the readiness
of the test case organisation for ESOA implementation, which further satisfies
research objective 6 of this study.
5.2.2

Phase 2: Develop and use the CSF scorecard method

The scorecard method was used to evaluate the ESOA implementation readiness of
the test case organisation (i.e. the Ministry). This revealed the following findings:

Differences between theory and practice;



A lack of good SOA behaviour;



A misfit between SOA infrastructure and the enterprise requirements;



Lack of mature SOA suites;



A critical need for SOA awareness and SOA competency;



A critical need for SOA training to enhance IT skills; and



A critical need for vendor competency.



Each of these findings is discussed under a separate sub-heading below.

5.2.2.1 Differences between theory and practice
One of the lessons learnt from evaluating the Ministry’s readiness for ESOA
implementation relates to the way ESOA is understood and practiced in industry as
opposed to the way it is proposed in theory. This study determined that some of the
CSFs that are identified as critical in theory were found to be absent or nonsignificant in practice, based on the ESOA initiative in the test case organisation.
This could imply two things:

The Ministry is not ready in relation to the absent CSFs of ESOA
implementation; and/or
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ESOA implementation readiness is understood or practiced differently in
organisations from the way it is proposed in the literature.

The ESOA implementation readiness factors (CSFs) that were found to be absent
from the test case organisation’s practice were:


SOA strategy;



Policies on service reuse;



Service ownership; and



Service performance measurement.

All of these factors are treated as highly important in the literature. Each of these
four ESOA implementation readiness factors is discussed below.
5.2.2.1.1 SOA strategy
Although the literature includes numerous claims that an organisation must have an
explicit SOA strategy to address the business requirements of SOA (Marks 2008;
Rosen et al. 2008), this study has found that, in practice, an organisation may use its
IT strategy to address high-level business requirements with IT. Based on the test
case organisation’s experiences, this could also imply that ESOA is adopted by IT
people to address technical issues; this is contradictory to the literature, which
suggests that business people must understand SOA if IT people want business
support for implementing ESOA. This study has found that the requirement for
business people to understand SOA is not significant when IT people have full
control over implementing ESOA at the enterprise level.

The results have also revealed some interesting points worth exploring. First, IT
strategy (rather than SOA strategy) is still considered as an easy way to channel
business requirements. Second, in the context of the test case organisation, an
organisation frequently relies on the expertise of appointed vendors in an outsourced
ESOA project, implying that an explicit ESOA strategy could be construed as
redundant in some organisations.

It is also noted that the IT practitioners perceive IT strategy and SOA strategy as two
separate documents. They describe IT strategy as providing the high-level business
strategy for business to communicate with IT, and the SOA strategy as being focused
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on the low-level technical requirements of the organisation. Section 4.3.2 presents a
more detailed discussion of this distinction.
5.2.2.1.2 Policy on service reuse
A policy on service reuse was also found to be absent in practice in the test case
organisation. This finding suggests three possibilities:


The popular notion of reuse of existing services as a first option, before
developing or creating new services, is not necessarily implemented when an
organisation is in the early stage of an ESOA initiative. The benefits of reuse
may not be visible for an organisation at this early stage;



The test case organisation may not be ready to enforce service reuse when few
services have been created in the early development of ESOA; and/or



Forcing a policy on reuse in an early stage of the project may add complexity
to the existing project because, prior to any services being reused, some of the
business processes must be standardised and decomposed to determine which
common services are suitable for reuse.

The results of this research show that service reuse is not as easy to implement as is
proposed in the literature. Thus, the results of this study support the work of Becker
et al. (2009) which concluded that service reuse is not necessarily the main aim when
an organisation is in an early stage of SOA implementation.
5.2.2.1.3 A policy on service ownership
A policy on service ownership is difficult to implement when it involves common
applications shared by several organisational units and divisions. It is possible that no
unit would volunteer to take ownership or accountability for shared services when
the relevant application is used across the entire organisation.
5.2.2.1.4 Application of service performance metrics
Service performance metrics were not implemented in the test case organisation
when the ESOA initiative was treated as a single project. It is also noted that the
tracking of service project performance is based on the extent to which each project
is completed. The results imply that, when the ESOA Initiative was treated as a
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traditional project, it was difficult for the test case organisation to measure low-level
service performance.
5.2.2.2 A lack of good SOA behaviour
Several ESOA implementation readiness issues associated with high-level SOA
governance also emerged from this study. First, it was found that organisational
readiness to establish a high-level SOA governance project structure is not sufficient
to address ESOA implementation delivery. The behavioural factors of SOA
governance, including collaboration among members of the committee and the extent
to which the project governance committee is able to resolve ESOA project issues,
are also critical. However, most of the literature emphasises only the mechanical
aspects of SOA governance, for example, in the setting-up of a governance structure
at the high-level, and governance of the service lifecycle at the low-level, without
giving much thought to the behaviour and collaboration of project governance
committee members. Second, the evaluation of the SOA governance of the test case
organisation suggests that SOA governance maturity is not only critical in
government machinery but also in determining vendors’ performance when ESOA
implementation is outsourced to multiple vendors working together on the same
project. This was observed in the test case when high work collaboration was needed
between the vendor project principal (the main contractor appointed as the main
project controller) and the sub-contractor (the vendor appointed by the main
contractor to implement the project). In this case, the sub-contractor reported every
action taken to the project principal. Comments from the respondents such as “There
were difficulties in managing the vendors because the project manager was
appointed from the vendor team and not from the project principal. Therefore, the
project principal was ignorant of the issues affecting the client and vendor teams”
demonstrate that SOA governance is also critical in the vendors’ project
environment. However these issues are given less attention in the literature on the
assumption that vendors can manage themselves professionally.
5.2.2.3 A misfit between SOA infrastructure and the enterprise requirements
This study has found that a misfit in the selection of SOA infrastructure to meet
enterprise requirements can seriously impact an organisation’s readiness to
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implement ESOA. For example, although service messages (i.e. Enterprise Service
Bus (ESB)) and the process engine (BPEL) are the service infrastructures deployed
in the ESOA Initiative (as suggested in the literature), these products had some
limitations when services were deployed in the enterprise environment. The results
suggest that service infrastructures that are promoted in the market as suiting
enterprise use are still technically immature, although they are highly recommended
in the literature (Sonic Software Corporation et al. 2005).
5.2.2.4 Lack of mature SOA suites
The decision by an organisation to employ SOA-enabled suites rather than to
compose services from scratch does not necessarily reflect ESOA implementation
readiness of that organisation. Using SOA suites may increase the problems and
complexity of the existing ESOA project implementation (as found in the test case
organisation). According to McGovern, Sims et al. (2006), ESOA products
(including COTS or ESOA suites) are point services that are difficult to integrate
with other services. While SOA suite products are usually good in their native
environment, they may not conform to the required SOA architectural pattern
(McGovern et al. 2006) as shown in this study.
5.2.2.5 A critical need for SOA awareness and SOA competency
ESOA implementation is a complex piece of IT innovation that requires
understanding and awareness of SOA fundamental concepts, architecture, service
infrastructure, service oriented design and development. Each ESOA fundamental
requirement is also unique for each enterprise (Rosen et al. 2008). In the test case,
awareness of SOA fundamental concepts was found to be critical for ensuring an
organisation is ready for ESOA implementation. However, getting the right vendor
with the right ESOA awareness and appropriate expertise is also critical and
contributes to organisational readiness for ESOA implementation.

Despite the

importance of this issue, it appears that the literature has ignored vendors’ awareness
and expertise with ESOA.
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5.2.2.6 A critical need for SOA training to enhance IT skills
The literature notes that SOA training is critical for an organisation to be ready with
ESOA (Luthria 2009), but the kind of training needed to assist an organisation to
implement ESOA is unspecified. This study has found that SOA training should
extend beyond understanding the basic use of SOA products or suites. It should also
include aspects of service-oriented design and development that meet the enterprise’s
requirements. SOA training is highly critical not only for the IT people in an
organisation – it must be delivered to the entire project team. Therefore, SOA
technical capability in service-oriented design and development is highly critical to
both the government project team and the vendor project team, and may affect an
organisation’s readiness with ESOA.
5.2.2.7 A critical need for vendor competency
As described in Chapter 2, ESOA implementation is different from small scale SOA
because the ESOA architectural paradigm requires interaction of various services or
service layers to work as federated services in the enterprise environment (McGovern
et al. 2006). Integration of services for ESOA implementation can be done either
through service composition or by using service infrastructure (Auer et al. 2011).
This study has found that the vendor’s competency and experience with
implementing ESOA are critical and their competencies must expand far beyond the
norms or skills used in traditional project integration, for example, point services or
service suites as a means for integration. Vendors should also be appointed from
those who have sufficient knowledge in the service-oriented paradigm and enterprise
projects rather than experience confined to traditional and technical point-to-point
integration processes.
5.2.2.8 Summary
While the scorecard was used in Phase 2 to determine the actual state of an
organisation’s readiness for ESOA implementation, this does not necessarily mean
that the scorecard method is useful in practice.

The Phase 2 results, from the evaluation of the test case organisation, satisfied
research objective 6 (i.e. to determine organisational issues during ESOA
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implementation) and also research objective 4 (i.e. to use a method to assess an
organisation’s readiness for ESOA). Given that the scorecard is also an artefact (i.e. a
method) in the design science paradigm, it also required validation for the scorecard
to be accepted as being useful.
5.2.3

Phase 3: Validation of the scorecard

Analysis of the output of the scorecard method in terms of its content accuracy and
usefulness demonstrated that:

The scorecard output (i.e. scorecard report) was accepted as valid, and
revealed the true state of readiness of the test case organisation using the six
important service dimensions of ESOA implementation.



The scorecard output was accepted as useful because it reflects the strengths
and weaknesses of the test case organisation and also revealed other issues
that emerged during implementation of the ESOA Initiative across the entire
enterprise. The validation of the scorecard provided several opportunities for
respondents to thoroughly evaluate or comment on the content of the
scorecard. Thus, when the scorecard method was confirmed to be accurate
and to represent the actual state of the test case organisation’s readiness with
ESOA implementation, the usefulness of the scorecard to the test case
organisation was further enhanced.



The issues that emerged from responses to the open-ended questions gathered
during the validation of the scorecard in Phase 3 provided better insights and
understanding of the real issues and complexity faced by an organisation in
implementing ESOA.



The scorecard output was useful in practice as a means of determining
organisational readiness for ESOA implementation. This was demonstrated
during the validation of the scorecard report in Phase 3, as discussed in
Section 4. 4.



Getting the right vendor with ESOA expertise that is aligned with the project
expectations is critical during the early procurement stage of the project. The
vendor’s experience should align with the motivation for implementing SOA
in the organisation. Therefore, it can be argued that it is critical for a
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government project team to thoroughly evaluate the strengths and weaknesses
of the vendors as early as possible before vendors are committed to the
project, in order to minimise risks or reciprocal effects at later stages of the
project.


SOA awareness is highly critical for IT practitioners who drive and enforce
SOA policies in the organisation. It is also critically important that SOA
awareness is shared between vendors and the government project team so that
the project expectations are aligned with the information set forth in the
procurement contract.



Inclusion of an appropriate SOA subject-matter expert on the governance
project committee is critical, as it allows governance project committees to
ensure that the project deliverables are aligned with the project expectations,
rather than having to rely on vendor expertise alone.



A mismatch between the ESOA project motivation and the SOA
infrastructure solution should be avoided. The chosen SOA infrastructure
should be tested in the early procurement stage of the ESOA project to
determine its technological maturity.

The findings above satisfy research objective 5 of this study as well as providing
lessons learnt for organisations contemplating the readiness factors that may affect
the implementation of ESOA.

The next section presents the lessons learnt from the development of the CSF
Framework and the scorecard method.
5. 3 Lessons learnt from the CSF Framework and the scorecard method
This section discusses the lessons learnt from the development and validation of the
CSF Framework, and also the development, use and validation of the scorecard
method.
It is acknowledged that there are areas in which the CSF Framework and the
scorecard method could be improved through the future research. This research has
identified two major areas for improvements:

Improvement of the construct (i.e. the CSF Framework); and
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Improvement of the steps in the scorecard method;

Each of these major areas for improvement is explained below.
5.3.1

Improvement of the CSF Framework

The two recommendations below describe the ways in which the CSF Framework
can be extended for future research:

Organise the CSF attributes based on the respondent’s profile.



Extend the CSF Framework to include the entire low-level service lifecycle.

Each of these recommendations is expanded below.
5.3.1.1 Organise the CSF attributes based on the respondent’s profile
As noted in this study, the current CSF Framework is composed of 33 attributes,
across six dimensions, used to measure an organisation’s readiness for ESOA
implementation at the enterprise.
Although the CSF Framework has been tested for determining the readiness of an
organisation in ESOA implementation and was deemed comprehensive by two
expert groups, this method has only been applied for respondents in middle
management who are typically knowledgeable about managerial matters. While this
approach met the requirements of this research, a broader approach involving all
respondents would be very time consuming because this would require an interview
with each respondent to review the entire 33 CSFs. Taking an alternative approach,
the CSF Framework could be extended by organising the CSF attributes for
interview based on the respondent’s expertise and project role. By doing so, the time
taken to interview each respondent could be minimised and questions distributed
wisely among the respondents. For example, some respondents may have technical
expertise but lack managerial skills; in such cases, the researcher could allocate more
time to exploring in-depth issues within the allocated time frame given by the
respondent. Other respondents from the management group might prefer to deal with
managerial issues more than technical issues, so the interview could be tailored to
maximise the information and hence benefits available from each respondent’s
expertise and project role.
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5.3.1.2 Extend the CSF to include the entire low-level service lifecycle
The purpose of the CSF Framework is to measure organisational readiness for ESOA
implementation in the enterprise. Therefore, most of the CSFs are concerned with
managerial issues and only a small number measures the low-level services. It is
recommended that the CSF attributes that measure SOA governance processes and
SOA infrastructure and technology at the low-level (i.e. service metrics, reuse and
repository) be extended and further refined to include the entire service lifecycle and
service composition of fine-grained services which are used to develop and deploy
EWIS in an organisation.
5.3.2

Improvement in the steps of the scorecard method

Based on design science research (see Section 3.4.3for a full discussion), the steps of
data collection in this research used the following linear approach:

Figure 5.1: The flow of the scorecard method
However, the flow of the data collection in the scorecard method can be further
enhanced in two ways:

A feedback loop for identifying the key participants; and
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A feedback loop for validating the individual scorecard in Phase 2 data
collection.

These two feedback loops are shown in Figure 5.2 below.

Figure 5.2: Suggested iterations to improve steps in the
scorecard method

Through several iterations moving from Step 2 back to Step 1, more key respondents
could be identified for interview process (see flow no 1.). The individual scorecard
can be further validated by introducing several iterations moving Step 3 back to Step
2 as shown in Figure 5.2 (see flow no.2). This could serve two purposes. First, to
gain rich data from the scorecard report by extending this research to other groups of
respondents in this research.

Second, more time and explanation from the

respondents can be made available to validate the individual scorecard report before
an aggregated scorecard is produced (i.e. step 4). With these suggested
improvements, the aggregated scorecard report (which is produced after the
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validation phase of the CSF scorecard) would be even more likely to match the
actual state of an organisation’s readiness in ESOA implementation.
5. 4 Significance of the study
This research has made significant contributions to academic literature, and also in
practice, especially in the process of creating the artefacts (i.e. CSF Framework and
the scorecard method) and producing those artefacts which fulfilled the design
science research requirements. Both practical and academic approaches to design
science research highlight the importance of the following characteristics, all of
which this research has met: the research undertaken is relevant; the artefacts (i.e. the
CSF Framework and the scorecard method) have undergone several evaluation
iterations. All of these characteristics are addressed in Section 5. 5. This research has
also made a methodological contribution which is addressed in Section 5.6.

Since ESOA implementation in an enterprise is not well understood in the academic
literature or in practice (Veger 2008), the main contributions of this study are in the
development of the CSF Framework and a scorecard method which could be used to
measure the ESOA implementation readiness of an organisation. Therefore, the
results of this research are significant to the following interest groups or in the
following domain:

Researchers;



IT practitioners;



Policy makers (in government, or in the private organisation domain to
address governance in the contract and outsourced project environment).

5.4.1

Researchers

This research contributes knowledge about the implementation readiness of ESOA
from the implementer’s perspective (e.g. a government agency); this knowledge is
relevant to organisational implementation readiness of ESOA and also for an
organisation that wished to implement ESOA beyond the decision stage to the
adoption of ESOA. In past studies, knowledge of ESOA implementation mostly
addressed service infrastructure and small scale SOA projects and mainly focused on
the decision to adopt ESOA. Therefore, from an academic perspective, the findings
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of this study are significant to researchers because they enhance the existing
knowledge on ESOA in the following areas:

The development and practical validation of the CSF Framework, and the
development and validation of a scorecard that can be used as a generic
method to evaluate the readiness of an organisation in ESOA implementation
in other industry domains;



Recommendations of the steps taken to produce organisational scorecard as
explained in section 3.4.3 and section 5. 3, which is used to evaluate an
organisational implementation readiness of ESOA for the entire enterprise.



The enrichment of empirical research on ESOA in the literature, with the
practitioner literature in the SOA domain previously being heavily promoted
and dominated by SOA vendors. The research methodologies used to develop
most of the vendors’ methods and recommendations have lacked rigor; and



A research methodology that is rigorous (see Section 5. 5) and aligned with
Fichman’s (2004) call for IS Researchers to apply more innovative research
approaches that addresses research questions such as ‘when and how’ to
innovate complex IT system, which is a deviation from the dominant variance
research.

5.4.2

IT Practitioners

This research has also addressed practical aspects of IS research. The research
problem was concerned with how to determine whether an enterprise is ready for
ESOA implementation across the entire enterprise. A critical analysis of the literature
led to the development of the CSF Framework, and a scorecard method to measure
an organisation’s strengths and weaknesses, these methods have proven to be useful
in practice in determining an organisation’s readiness for ESOA implementation. The
results of the scorecard evaluation revealed several major issues and lessons to be
learnt for organisations, as discussed in Section 5. 2. Moreover, the two artefacts of
this study have gone through various phases of validation in industry.
While there is ongoing interest from organisations about how to begin to implement
ESOA in industry, SOA failure is also abundantly cited in the academic literature.
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Therefore, there is a critical need to develop a CSF readiness Framework to help IT
practitioners and organisations in their quest to implement ESOA.

The scorecard method and its associated templates have practical value. It can be
used as an assessment tool by stakeholders (i.e. IT practitioners) to determine their
own organisation’s readiness with ESOA without the need for a vendor’s method.
The scorecard method could provide lessons for organisations with future similar
intentions of implementing ESOA for their entire organisation, and beyond the
decision stage to the adoption of ESOA.
5.4.3

Policy makers in government and private sector domains

According to the literature, SOA governance maturity is critical in the adoption of
SOA in an enterprise. However, the way in which SOA governance must be
addressed in determining the successful delivery of ESOA implementation at the
enterprise level is not well covered or explained in the literature. Furthermore, most
literature that covers the topic of SOA governance maturity heavily emphasises
structural and mechanical governance issues such as the roles of governance. This
limited emphasis was found, in this study, to be insufficient to support the required
governance practice readiness for delivering ESOA in an organisation. The
instruments used in the CSF Framework and the scorecard method to measure the
high-level SOA governance readiness attributes have comprehensively covered the
behavioural and the structural aspects of governance mechanisms, which could affect
ESOA implementation readiness. The findings of this study from the use of these
instruments could inform government policy makers about the need to enforce
policies; both the SOA governance structural mechanism maturity and SOA
governance behavioural mechanism maturity should be collectively addressed to
determine the actual state of ESOA implementation readiness of an organisation.
5. 5 Design science research considerations
SOA has provided alternative solutions for many organisations as they seek to
address organisational agility issues that traditional IS development methods and
systems have failed to resolve. However, before the potential benefits of ESOA can
be realised, an organisation needs to be ready to transform itself to be an ESOA-
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ready organisation. Despite general agreement on this, not much is understood in the
literature or in practice about how to be ready for ESOA implementation across the
entire organisation. This research has addressed these problems by providing
practical solutions to the industry (i.e. government) in the SOA domain through the
use of the Critical Success Factor Framework and a scorecard method.
However, providing a practical solution to the industry in the SOA domain does not
guarantee rigor in the research. With this research being based on a design science
research paradigm, Hevner et al. (2004) require that it must effectively meet, to some
extent, the following guidelines (see Table 5.1 below).
Table 5.1: Design science research guidelines adapted from Hevner et al. (2004)
Design Science Research Guidelines
Guideline 1: Design

Design science research must produce a viable artefact in the

as an Artefact

form of a construct, a model, a method or an instantiation.

Guideline 2:

The objective of design science research is to develop

Problem Relevance

technology-based solutions to important and relevant business
problems.

Guideline 3: Design

The utility, quality and efficacy of a design artefact must be

Evaluation

rigorously demonstrated via well-executed evaluation
methods.

Guideline 4:

Effective design science research must provide clear and

Research

verifiable contributions in the areas of the design artefacts,

Contributions

design foundations, and/or design methodologies.

Guideline 5:

Design science research relies upon the application of

Research Rigor

rigorous methods in both the construction and evaluation of
the design artefact.

Guideline 6: Design

The search for an effective artefact requires utilizing available

a Search Process

means to reach desired ends while satisfying laws in the
problem environment.
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Guideline 7:

Design science research must be presented effectively both to

Communication of

technology–oriented as well as management-oriented

Research

audiences.

The following discussion shows how this research fits and has satisfied to some
extent Hevner et al.’s (2004) guidelines, as shown in Table 5.1.
5.5.1

Guideline 1: Design as an Artefact

In Phase 1 of this research, the study developed the CSF Framework, which is a
construct to address ESOA implementation readiness issues in an organisation. The
validated CSF Framework is an instantiation which was reused in Phase 2 of the
research to develop a scorecard method as means to evaluate the ESOA
implementation readiness of an organisation. Thus, this study produced two viable
artefacts: the CSF Framework (a construct); and the scorecard (a method). Both of
these fit Hevner et al.’s (2004) definition of an artefact as a construct, a model, a
method or an instantiation. Therefore, this research has fulfilled design science
research Guideline 1.
5.5.2

Guideline 2: Problem Relevance

Guideline 2 states that the technology-based solution or artefact must be relevant to a
business problem. Hevner et al. (2004) claim that the creation of an IT artefact is of
no value if the artefact cannot be used to solve problems or provide practical
relevance to an organisation or industry domain. This research is relevant to business
problems in many ways (see Section 5. 4). First, the research has developed a CSF
Framework which can be used to determine an organisation’s readiness in
implementing ESOA in an organisation. In the literature, although ESOA has gained
attention in many organisations, most methods for resolving organisational
transformations so the organisation is ESOA-enabled are championed by vendors.
This research has argued that vendors’ methods could be biased and one-sided.
Moreover, organisational transformation into ESOA is not well understood in
practice and also barely addressed in the literature. Second, the CSF Framework has
been validated for practical use in public sector environment through various phases
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of this research and thus is practically relevant and can be used in an organisation.
Third, incorporating the validated CSF Framework in the scorecard method to
explore the strengths and weaknesses of an organisation, provides greater usefulness
than simply assigning a readiness score from the CSF Framework to indicate an
organisation’s readiness.

Fourth, the scorecard method is used to evaluate the

appropriate readiness of an organisation in ESOA implementation, and provides
lessons learnt for the test case organisation in ESOA initiative. Fifth, the output of
the scorecard in the form of the scorecard report has been validated in practice in
terms of its accuracy and usefulness in practice. The positive results from the
validation of the scorecard report demonstrate that the scorecard method and the CSF
Framework are useful in practice. The scorecard method can be used as a template or
a utility for IT practitioners to assess their own organisation or other organisations in
determining whether they are ready to implement ESOA.

The discussion above has shown that this research satisfies the research relevance
Guideline 2 above.
5.5.3

Guideline 3: Design Evaluation

Guideline 3 addresses the design evaluation of the artefact. This study has rigorously
evaluated the utility, quality and efficacy of the primary artefacts (i.e. the CSF
Framework and the scorecard method). First, in Phase 1, the CSF Framework was
evaluated by two groups of experts and was deemed to be of high quality and
completeness. The evaluation on the CSF Framework strongly demonstrated that all
of the initial CSFs were necessary, so it was not appropriate to try to reduce the
number of the CSFs as might have been done using a Delphi study. Moreover, a
Delphi study would not have addressed either the utility or the efficacy of the CSF
Framework. In Phase 2, the CSF Framework was converted into a scorecard template
which was used to conduct an actual evaluation of the ESOA implementation of a
case study organisation. The fact that the scorecard template could be produced and
used in practice is a demonstration of the utility of both the Framework and the
template. Had any of the CSFs been unable to be accommodated in the template or
been found to be inappropriate in the case study, they could have been eliminated
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from the Framework. Similarly, if new CSFs have been identified they could have
been added to the Framework. Thus, the method used provides the feedback loops
typically found in design science research although they were not used in Phase 2.
However, the responses from the validation phase of the CSF Framework have
concluded that the CSF Framework was comprehensive (see section 4. 2).

The research method had still not demonstrated the efficacy of either the Framework
or the scorecard method, so the results of the scorecard method were collated into a
scorecard report in Phase 3 of this research. Unfortunately, the scorecard report could
not be presented to as many organisational stakeholders as originally proposed in the
scorecard method. However, it was presented to a suitable subset of those
stakeholders. The stakeholders were asked to evaluate the scorecard report and to
comment specifically on the accuracy and the usefulness of the data in the scorecard
report and to provide any additional comments. Their responses clearly demonstrated
the efficacy and the utility of the scorecard report and therefore, of the Framework on
which it was based. Comments made by the stakeholders did suggest some
shortcomings in the scorecard report and this feedback has been used to strengthened
and improve the steps taken in the scorecard method (see 5.3.2) just as recommended
by the design science research.

In the design science research, Hevner et al. (2004) also suggested that there are five
evaluation methods that can be used to determine the utility, quality and efficacy of a
design artefact: Observational;
 Analytical;
 Experimental;
 Testing; and
 Descriptive.
However, the author states that the evaluation method used must match with the
design of the artefact.
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The validation of the CSF Framework can be considered to be a “static analytical
process” in which each attribute was examined by the 2 expert groups to ensure that
it had appropriate static qualities, namely, suitability and practicality. Then the
complete set of CSFs was examined to ensure that, as a whole, it had the appropriate
static quality of completeness.

In Phase 2, the CSF Framework and the scorecard method were tested in a test case
organisation that was implementing an actual ESOA Initiative in the entire
organisation. The testing of the scorecard method in the real organisation was
necessary in order to validate the scorecard for its utility and efficacy and also as a
method to measure the strengths and weaknesses of the test case organisation in their
readiness to implement each CSF during ESOA implementation. Moreover, the
method of using a case study in this research was appropriate when the research
problem being investigated lacks mature theory; when the domain of research is not
well understood or still at the early stage of research; when the focus is on
understanding the context of actions in the organisation rather than on confirmation
and generalisation; and when the research involves capturing practitioners real
experiences in complex and constant change of technology environment (Benbasat et
al. 1987). The output from the scorecard evaluation of the test case organisation
provides rich and descriptive information in order to understand the readiness of the
test case organisation during ESOA implementation.

In Phase 3, the scorecard was tested to determine that the scorecard report was
accurate and useful in practice. Thus, the evaluation methods used throughout the
phases of this research such as the analytical, testing, case study and descriptive
methods were considered appropriate in this research in order to demonstrate the
quality, utility and efficacy of the primary artefacts of this research.

According to Hevner et al. (2004), the design artefact validation is considered
acceptable when it has resolved the intended problem. In this study, the results of the
validation process of the CSF Framework and the scorecard method have achieved
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the research objectives of this study and addressed the practical problem that this
research was conducted to solve.
5.5.4

Guideline 4: Research Contributions

Guideline 4 addresses the research contribution in the area of the design artefact. The
critical analysis of the literature to produce the CSF Framework, the design of the
scorecard method, the scorecard template and the scorecard report, all of these
process or activities which are used to evaluate an organisation’s readiness in the
implementation of ESOA have enriched the knowledge foundation of ESOA domain
and thus satisfy this guideline.
5.5.5

Guideline 5: Research Rigor

Guideline 5 focuses on the rigor which addresses the way research is conducted and
the application of rigorous methods during the construction and evaluation of the
design artefact. These two aspects must add to the development of knowledge bases
of the research field.
The primary artefacts of this research have fulfilled this guideline by first: having the
construction of the artefact (i.e. the CSF Framework) tested in Phase 1; second, the
construction of the scorecard method was then used to evaluate organisational
implementation readiness of ESOA in Phase 2, and tested for its accuracy and
usefulness in Phase 3.
This research has demonstrated that the constructions of the primary artefacts of this
research were derived from critical analysis from the literature which never been
produced in the past studies. Thus, in terms of rigor, this research adds to the
development of the knowledge base of ESOA literature.
The research method used of this research adheres to appropriate data collection and
analysis techniques. The application of various rigorous methods of evaluation on
the primary artefacts throughout the phases of this research, have demonstrated that
this research has not only enhanced to the knowledge base of ESOA but the
scorecard method meets the relevance in practice.
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5.5.6

Guideline 6: Design a Search Process

According to Hevner et. al. (2004), the design of an artefact must involve several
search processes and design iterations to match the solution to the problem. To fulfil
this guideline, the design of the method or construct or the prototype of the IT
artefact can be presented in a simple manner as long as it is sufficient to closely
address the research problem. The instantiations of these two artefacts (i.e. the CSF
Framework and the scorecard method) have undergone several iterative processes
during development, and have been tested with several iterations which demonstrate
that they provide a viable solution to measure ESOA implementation readiness in
practice. Thus, the positive results reported in Phase 3 of this study have indicated
that this research has also satisfied Guideline 6.
5.5.7

Guideline 7: Communication of Research

This research contributes to managerial and technical oriented audiences, satisfying
Guideline 7. While the domain of this research is on an IT artefact (i.e. ESOA) and
so was of great interest to technologists, and practitioners, the focus of this research
was on organisational transformation and organisational readiness for that
transformation. So, the research is a combination of managerial and technological
issues. This is demonstrated by the participants in all 3 phases of the research who
were representatives in both managerial and technical groups.

5. 6 Methodological contribution
Typically, in design science research, the researcher produces an artefact, such as an
algorithm database structure etc. and repeatedly tests and refines that artefact in an
appropriate technical setting, such as using a specific hardware platform, operating
system and test bank of data. However, proponents of Design Science Research
claim that it is also applicable to artefacts such as methods or models, as has been
claimed in this research (Hevner et al. 2004; Hevner and Chatterjee 2010).

However, the iterative testing of a model or method may involve interactions with
human beings, which is not as common in Design Science Research. In the current
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research, all three phases relied on data from human participants, and so this research
has had to develop a novel way of conducting Design Science Research.

The development of the initial CSF Framework and its testing in Phase 1 are typical
of Design Science Research. However, one might have expected the second phase to
involve a refinement of the Framework which would be tested by the same method
as in Phase1. In the context of the current research, repeated refinements of the
Framework and testing by the same participants would have become a Delphi study,
and so would not really have been Design Science Research as it is usually practised.
In Phase1 some refinement of the Framework did occur but, at this point, our method
deviates from the simple iterations of refinement or testing. Instead, a new artefact,
the scorecard method, was developed from the successfully tested Framework.
Following the Design Science Research process that scorecard had to be tested but
the testing was done in a different setting and with different participants. In Phase2
the method was shown to be useful and practical. So, by implication, the artefact on
which the method was based i.e. the Framework, was also being tested but in a novel
way.
Finally, a third artefact, that organisational scorecard report was developed and tested
using yet another test instrument, a directed survey.

By the end of this process the Framework had been redeveloped and either explicitly
or implicitly tested 3 times. What is highly innovative about these 3 cycles of
development is that they involved different artefacts and different test environments.
However, as explained in this chapter, the 3 iterations do meet all the Design Science
Research guidelines. This appears to be a novel approach to Design Science
Research.
5. 7 Limitations of this research study
There are some inherent limitations in this research:First, the validation of the CSF Framework and the scorecard method were only
tested in public sector organisations, specifically in the Malaysian government
context. Therefore, it is not possible to generalise the findings of this research to
private sector organisations. The differences between the sectors are significant in
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this domain, as the private sector is less prone to changes in government policy and
in technology platforms

Second, the scope of ESOA implementation readiness in this study excludes detailed
technical implementation readiness at the low-level (i.e. service composition of finegrained services) and the design of service-oriented paradigm at the low-level which
could be used to develop agile EWIS of an organisation.

Third, Malaysian culture may be quite different to other national cultures, even those
in nearby countries. For example, the racial and religious mix in Malaysia is very
different to that in Indonesia or Singapore, so the national culture of those countries
are quite different to Malaysia. Consequently, the findings of the current research
may not fully apply to those neighbouring countries. This would be even more true
of significantly different national countries such as those found in Europe, Africa or
the North or South.

5. 8 Future research
As explained in the limitations of this research, there are areas in this research that
can be improved and expanded for future research.
The results of this study provide evidence of the potential for future research in the
ESOA domain. Although the CSF Framework was derived using critical analysis of
the academic and practitioner literature, through several validations of the CSF
Framework in public sector environment, the CSF Framework and the scorecard
have been accepted and confirmed as having some practical value in the public
sector.
It is suggested that future research adopt the current CSF Framework and the
scorecard to validate it in other public sector organisations outside Malaysia for
research comparison.
Other industry domains such as in private sector organisations can also be used to
test for the suitability of the scorecard in these organisations that implement ESOA in
the entire organisation.
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The scorecard method developed in this study can also be used in future research to
conduct a longitudinal study in an organisation to determine ESOA implementation
readiness using the process model approach, beginning from the adoption decision
phase of ESOA, moving through the implementation process and concluding with
the post-implementation process in an organisation.

It is also relevant in the future research to extend the CSF Framework to include lowlevel service dimensions such as the entire process of service lifecycle and serviceoriented and design perspective at fined-grained services that form agile EWIS.

It was also suggested in detail in section 5.3 that the CSF Framework and the
scorecard method can be further extended in future research in two ways:

To organise the CSF Framework based on the respondents profile; and extend
the CSF Framework to measure the entire low-level service lifecycle



To introduce iterative feedback loops leading to identify key respondents and
the step to validate individual scorecard, of the scorecard method.

5. 9 Conclusion
Although most organisations are still in the early stage of SOA adoption, there is also
a growing tendency for organisations (particularly public sector organisations) to
adopt wide-scale or ESOA. Before potential ESOA benefits can be realized, an
organisation needs to transform itself into an ESOA-ready organisation. However,
there are no adequate models or frameworks to assist organisations on how to be
ESOA-ready. Most of the existing SOA literature has focused on the technological
side of SOA rather than organisational transformation into ESOA, and most
proposed methods were developed by SOA vendors.

To fill the research gap in the literature, this study proposed a CSF Framework which
was validated in practice. However, the acceptance of the CSF Framework would not
have been sufficient if it was not useful in an organisation’s transformation to be
ready for ESOA across the entire enterprise. The CSF Framework was used to
develop a scorecard method, which was then used to evaluate the readiness of an
organisation in ESOA implementation. The evaluation and the validation of the
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scorecard provided a rich understanding of the readiness issues that affected the
organisation during the implementation of ESOA, as well as a method to assess
appropriate readiness of an organisation in ESOA implementation.

The results of the validation of the final CSF Framework and the scorecard have
satisfied the research objectives of this study and also provide practical lessons learnt
for organisations.
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Respondent 1: ITG1
Items
CSF1

Attributes
Awareness of SOA

Rate
3

CSF2

IT understands SOA
expected benefits
Top management is
aware of the business
impact of SOA
SOA
strategy
is
aligned
with
organisational strategy
SOA strategy is linked
with business value
SOA strategy provides
a clear SOA project
roadmap
SOA strategy is shared
with business users
A formal governance
structure exists

4

CSF3
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CSF4

CSF5
CSF6

CSF7
CSF8

CSF9

Strength/Weakness
Low. Her comment was “first time we are involved in large-scale SOA project. Our
training is limited to SOA product-based…not much exposure on SOA in the early stage
of the project. This technology was proposed by the vendor in this project in 2007”.
In general sense, IT people understand why SOA is adopted in this initiative.

2

Our top management is aware of the project benefits but not on technical requirements
of SOA in this initiative.

4

Yes, the IT strategy is aligned with MOHE business strategy. However, the IT strategy
is a high-level document and not sufficient to address SOA or detail process reuse. SOA
addresses technical requirements so it has to be in different document.
The IT/SOA project strategy is well aligned with the business requirements of MOHE

4
4

2
4

Governance provides 4

The IT /SOA project strategy provides a clear project roadmap. We do not have a SOA
roadmap that addresses how to achieve common or process reuse for the entire
organisation.
Yes, our users are well informed on the IT strategy in general.
Yes, we have sufficient and effective governance project structures to steer this initiative.
We have formed three governance project committees namely the Project Steering
Committee (PSC), the Project Integration Committee (PIC) and the Project Working
Committee (PWC). The PSC and PIC are the two high-level steering committees and the
PWC handles technical issues.
Yes, they provide support through frequent project meetings.

CSF10

CSF11

CSF12

CSF13
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CSF14

CSF15

CSF16

CSF17

CSF18

active support through
an
IT
steering
committee
Governance provides
clear
project goal
settings
Governance defines
roles
and
responsibilities
Governance is active
in decision making or
resolving SOA issues
Governance provides
central funding
Governance enforces
collaboration between
business and IT
An expert group to set
SOA
policy
or
direction exists
Subject matter experts
are involved in the
project committee
IT project committee
that shares knowledge
between business and
IT exists
Service performance
metrics to measure
SOA/service project

4

Yes, the governance committee has provided clear goals but so far there were slow
actions from the project vendor to speed-up the delivery of the project.

3

Overall the governance committee has provided clear roles and responsibilities for the
members of this committee. However, some roles and responsibilities to achieve
common enterprise applications such as Portal or KM or BI were not clearly defined.
There were some weaknesses in the governance committee. They were very supportive
in the early stage of the project. However, the governance committee lost interest when
the projects were too slow to produce results.
No issue because governance committee provides continuous support for funding for this
initiative.
Yes but not in the later stage of the project. The governance less enforces users to get
involve in common application projects such as Portal, KM and BI.

4

4
4

2

We don’t have a special expert group to help us to define SOA policy. We rely on our
project vendor for technical guidance because this initiative is a turnkey project.

4

Yes, effective in the beginning of the project especially within their own project
domains.

4

Effective knowledge sharing between business and IT within the users own project
domains.

3

There is no service metrics applied to measure the initiative at the low-level.

CSF19
CSF20
CSF21

CSF22

CSF23
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CSF24
CSF25

CSF26

CSF27

CSF28

CSF29

outcomes exist
A SOA documented
strategy exists
An
Enterprise
Architecture exists
A
business
requirement study and
standardisation exists
A policy on Service
Portfolio Management
exists

4

Our IT/SOA project strategy is well documented

3

EA overview is available but we are not so clear on the detail requirements of the EA.

4

Yes the BRS and standardisation study are based on the functional project requirements.
The BRS and standardisation study to determine reuse services for the entire enterprise
are not implemented.
This project was prioritized based on the user requirements from the IT strategy. There
is no appropriate service portfolio management applied in this initiative because there are
too many projects being implemented in parallel at the same time.

2

A policy on service
ownership exists
A policy on service
reuse exists
A policy to manage
the service lifecycle
exists
Support tools(e.g. a
service repository) to
publish/manage
services exist
The
right
infrastructure
or
technology exists
Mature
SOA
technology exists

2

2

No appropriate policy to address service ownership issues for common application or
process reuse.
No policy to address reuse of services at the enterprise level. It depends on the functional
requirement of an individual project.
Not available. We depend on our project vendor for advice.

1

Also not available in this initiative. .

3

We have sufficient infrastructure but some of the SOA products used in this initiative
are not very stable.

2

The products are not so effective. Only the administrative module used BPEL to
automate the generic process workflow. Not all the applications in this initiative used
BPEL because BPEL is not quite stable if it is used for complex workflow.
SOA training is provided but seems not sufficient for IT people to apply their

SOA training exists

4

2

CSF30

Vendor
exists

CSF31
CSF32

IT competence exists
2
Evaluation of SOA 4
success
Evaluation of service 4
expected benefits

CSF33

competence 2

knowledge skills to develop application.
Not so experience with Oracle SOA products and in enterprise integration projects. The
vendor team is also slow to resolve major technical issues which slowed down other
projects.
We lacked SOA expertise and have to depend on our project vendor for technical advice.
Effective project tracking through governance project meetings
Effective project tracking through governance project meetings
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Respondent 2: ITG2
Items
Attributes

Rate

Strength/Weakness

CSF1

Awareness of SOA

2

CSF2

IT understands SOA
expected benefits
Top management is
aware of the business
impact of SOA
SOA
strategy is
aligned
with
organisational
strategy
SOA
strategy is
linked with business
value
SOA
strategy
provides a clear SOA
project roadmap
SOA
strategy is
shared with business
users
A formal governance
structure exists

4

Low. Her comment was“SOA was new to us ..we had SOA training years ago but the
training was only on SOA product”
Yes, IT people understand why SOA is adopted and its expected benefits from this
initiative.
Top management is clear about this project but not on SOA terminology used in this
initiative..

CSF3

CSF4
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CSF5

CSF6

CSF7

CSF8

CSF9

4

4

4

Clear and business strategy is aligned with IT strategy. We do not address SOA strategy
for common or process reuse for the entire organisation in the IT strategy. The IT
strategy is a high-level document and the SOA project strategy is addressed in the
technical documents.
Our IT/project strategy supports the business requirements of this organisation

4

Even though our IT/project roadmap is clear but the project roadmap only addressed high
level requirements.

4

Yes, the IT strategy is shared or communicated within all business users that involved in
this initiative.

3

The governance structure exists to steer this initiative. The structure is effective but lack
actions. The high-level governance (e.g. PSC and PIC) were not effective to play their
roles throughout the initiative because the members of this committee lacked technical
expertise.
We received support from the governance through frequent meetings at various project
levels.

Governance provides 4
active
support

through
an
IT
steering committee

CSF10

CSF11

CSF12
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CSF13
CSF14

CSF15

CSF16

CSF17

Governance provides
clear
project goal
settings
Governance defines
roles
and
responsibilities
Governance is active
in decision making or
resolving SOA issues
Governance provides
central funding
Governance enforces
collaboration
between business and
IT
An expert group to
set SOA policy or
direction exists
Subject
matter
experts are involved
in
the
project
committee
IT project committee
that
shares
knowledge between
business and IT exists

4

In the beginning of the initiative the governance committee was supportive. We hold
meetings every month to track the project. But when the project slow due to technical
issue, governance members lost interest. Our governance does not have project champion
to steer this project.
Clear goal settings but no actions from the project vendor.

4

Clear in defining roles and responsibilities for each project owner. However, less clear
on common projects.

2

Less effective because PSC members delegate power to less senior officials. Members do
not understand IT issues and terminologies and the project vendor slow in taking actions.

4

No issue because we have sufficient funding for this initiative.

4

No issue because users are supportive throughout the initiative

2

We lacked SOA expert…we rely on our project vendor for technical advice.

4

Effective

4

Effective knowledge sharing between business and IT throughout the projects

CSF18

CSF19
CSF20
CSF21

CSF22
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CSF23
CSF24

CSF25

CSF26

CSF27

Service performance
metrics to measure
SOA/service project
outcomes exist
A SOA documented
strategy exists
An
Enterprise
Architecture exists
A
business
requirement
study
and standardisation
exists
A policy on Service
Portfolio
Management exists
A policy on service
ownership exists
A policy on service
reuse exists

2

No service metrics are applied to measure services at the technical level..

4

An IT/project strategy is well documented

1

The EA diagram is available as part of project documentation.

2

Yes but the BRS and standardization are only applied within the same project domain
and not for the entire organisation. Difficult to standardize common process for the
entire organisation.

1

No service portfolio management used to prioritise the initiative because too many
projects are running in parallel and must be delivered at the same time.

2

No policy on service ownership defined in this initiative. Issues are handled by the
governance committee.
A policy on service reuse is not mandatory for the entire project. However, service reuse
concept is only applied in one module for testing but it takes a lot of efforts and time to
develop a process engine for reuse in common forms.

2

A policy to manage 2
the service lifecycle
exists
Support tools(e.g. a 1
service repository) to
publish/manage
services exist
The
right 4

No such policy to manage service life cycle. Issues are addressed by the project vendor
in an ad-hoc basis.
Not available in this project because we use hybrid solutions. Not all services need to be
published.

Sufficient infrastructure but the technology such as Oracle Portal 10gused in this

infrastructure
technology exists

or

initiative is quite obsolete… Oracle company has now released new SOA product
“Oracle11g” in the market. Our vendor does not get full technical support from Oracle
when they have problems to resolve issues with Oracle 10g technology.

Mature
SOA 2
technology exists

There were lots of problems in this initiative. Some of these products are too basic, rigid
and never been tested. Oracle 10g which is used to develop our Portal is an old
technology. BPEL which is used to automate process workflow also not flexible. Portal
and KM used old UCM (unified content management) technology which could not
integrate with each to fit our enterprise requirements.

CSF29

SOA training exists

CSF30

Vendor
exists

CSF31

IT competence exists

CSF32

Evaluation of SOA 2
success
Evaluation of service 2
expected benefits

Training is available but too basic. The training is focused more on product hands-on
than service development.
Only the senior developers are well verse but not able to cope with MOHE big scale
project requirements. Young developers also are not expert in service reuse concept and
J2EE. Service reuse only applied on certain application.
Lack internal expertise and not sure how to apply service concept in this project because
most of the projects used SOA product suites.
Project evaluation is based on project timelines and status tracking. Because the project
is still ongoing, we regularly evaluate projects in the meetings.
Project evaluation is through PSC, PIC and PWC meetings
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CSF28

CSF33

2

competence 3

2

APPENDIX D: RESULTS OF THE INDIVIDUAL SCORECARD(PHASE 2)
Respondent 3:ITG3
Items
CSF1

Attributes
Awareness of SOA

CSF2

IT understands SOA 4
expected benefits
Top management is 4
aware of the business
impact of SOA
SOA
strategy is 4
aligned
with
organisational
strategy

CSF3
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CSF4

CSF5

CSF6

CSF7

CSF8

SOA
strategy is
linked with business
value
SOA
strategy
provides a clear SOA
project roadmap
SOA
strategy is
shared with business
users
A formal governance

Rate
2

Strength/Weakness
Low. Only know SOA we involved in this initiative.. His comment is “ It is okay for
IT if we lack SOA awareness because this is a turnkey-project ..so, it is the vendor’s
responsibility to deliver this project [initiative]”.
IT is clear with the SOA expected outcomes from this project
Yes, our top management is clear about this project in general. But they do not
understand technical term SOA.

4

Our IT/SOA project strategy is aligned with our MOHE strategy. However, the IT
strategy is a high-level document. It is used to share and communicate the initiative
with the business users in general. SOA technical requirements in this initiative are not
addressed in the IT strategy document. His comment is “IT strategy should focus on
high-level business requirements and SOA strategy should address the technical
requirements of SOA”.
Yes, the IT/SOA project strategy is aligned with MOHE business requirements.

4

Yes, the IT/SOA project strategy provides a clear program roadmap.

4

Yes, the IT/project strategy is well understood by users who are involved in this
project.

3

Yes, we have a formal governance project structure to track this initiative.

This

CSF9

CSF10

CSF11

CSF12
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CSF13
CSF14

CSF15

CSF16

CSF17

structure exists
Governance provides
active
support
through
an
IT
steering committee
Governance provides
clear
project goal
settings
Governance defines
roles
and
responsibilities
Governance is active
in decision making or
resolving SOA issues
Governance provides
central funding
Governance enforces
collaboration
between business and
IT
An expert group to
set SOA policy or
direction exists
Subject
matter
experts are involved
in
the
project
committee
IT project committee
that
shares

3

structure was enforced by MAMPU at the national level.
Entirely support the project through frequent project meetings in the early stage of the
initiative. But now the governance gives less support because they are busy and lost
interest with this initiative due to lack of progress.

3

Clear goal settings but no action from the vendor

3

Yes but not on common applications such as ESS, Portal, KM and BI.

3

Active in the beginning of the initiative but not at the later stage. The governance seems
not able to force the vendor to take immediate actions to resolve technical issues in this
project. For example, with Oracle Portal 10g issues, KM server, and then with other
Oracle SOA suites. These issues indirectly affect other project timelines as well.
No issue because we have sufficient funding for this initiative.

4
4

Yes, only in the early stage of this initiative. At the later stage, the governance and
users lost interest because the project vendor slows in making progress.

2

4

We totally depend on our vendor expertise because this is a clear turnkey project where
the project vendor is responsible to deliver this initiative. They should discuss and
advice us instead.
Effective in the beginning of the project

4

Effective knowledge sharing between business and IT in some of the projects

CSF18

CSF19
CSF20
CSF21
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CSF22

CSF23
CSF24
CSF25

CSF26

CSF27

knowledge between
business and IT exists
Service performance
metrics to measure
SOA/service project
outcomes exist
A SOA documented
strategy exists
An
Enterprise
Architecture exists
A
business
requirement
study
and standardisation
exists
A policy on Service
Portfolio
Management exists
A policy on service
ownership exists
A policy on service
reuse exists
A policy to manage
the service lifecycle
exists
Support tools(e.g. a
service repository) to
publish/manage
services exist
The
right
infrastructure
or

2

Not apply service metrics at the low-level because tracking is based on project.

4

An IT/SOA project strategy is well documented but high level.

2

EA is available in the project documentation.

2

Yes but based on functional study and not cover the entire organisation.

2

A policy on service portfolio management is not available because the selection
projects for this initiative are based on ad-hoc requirements from the top.

3

A proper policy on service ownership is not available. However, any issue on service
ownership will be brought to the governance committee for decision.
Not yet available because the project is still in progress.

2
2

A policy to manage the service life cycle is not available. We rely on our project vendor
for technical advice.

2

Not available to publish services because not all services must be published.

4

Sufficient infrastructure to support this project.

CSF28

CSF29
CSF30
CSF31
CSF32
CSF33

technology exists
Mature
SOA 2
technology exists
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SOA training exists
Vendor competence
exists
IT competence exists
Evaluation of SOA
success
Evaluation of service
expected benefits

2
2

The SOA technology used in this project does not fully support MOHE project
requirement. For example, ESB could not process 10,000 data which is common in the
government. The tools are not effective. Not all application use standardized tool such
as BPEL. It looks like tool such as ESB has never been tested.

2
3

Not sufficient to address the service development skills required for this project.
Our vendor lacked expertise in Oracle SOA suites. The young developers are also not
familiar with J2EE environment.
Lack internal expertise because rely too much on the project vendor.
Effective monitoring through PSC, PIC and PWC meetings

3

Effective monitoring through PSC, PIC and PWC meetings

APPENDIX D: RESULTS OF THE INDIVIDUAL SCORECARD (PHASE 2)
Respondent 4: ITG4
Items
Attributes
CSF1
Awareness of SOA

Rate
2

CSF2

4

Strength/Weakness
Low. Not well-versed with SOA. Her comment was “We had attended training courses
but the focused on product hands-on. We do not know how to apply SOA in this project
[initiative].
Yes. IT understands SOA expected benefits from this initiative.

4

MOHE’s top management is clear with this initiative but they do not understand SOA.

4

Agree that the SOA project strategy is aligned with MOHE strategy. However, there is
no specific SOA strategy for shared services addressed in the IT strategybecause IT
strategy is a high-level document.

4

Agree that SOA project [initiative] is linked with the business requirements

4

Agree that MOHE has a clear IT/SOA project roadmap.
... whether IT or SOA, SOA project roadmap is just a guideline. At the technical level,
we rely on the vendor to guide us in this project [initiative].

CSF3

CSF4
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CSF5

CSF6

CSF7

CSF8

IT understands SOA
expected benefits
Top management is
aware of the business
impact of SOA
SOA
strategy is
aligned
with
organisational
strategy
SOA
strategy is
linked with business
value
SOA
strategy
provides a clear SOA
project roadmap

SOA
strategy is 3
shared with business
users
A formal governance 4
structure exists

Agree that SOA project strategy is accepted and shared with users.

Yes, a formal governance structure exists to track this initiative. We have formed 3
governance committees in this initiative [PSC, PIS and PWC]. The PSC and PIC are
high-level governance committees and the PWC handles SOA and technical issues. We

CSF9

CSF10

CSF11

CSF12
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CSF13
CSF14

CSF15

CSF16

CSF17

Governance provides
active
support
through
an
IT
steering committee
Governance provides
clear
project goal
settings
Governance defines
roles
and
responsibilities
Governance is active
in decision making or
resolving SOA issues
Governance provides
central funding
Governance enforces
collaboration
between business and
IT
An expert group to
set SOA policy or
direction exists
Subject
matter
experts are involved
in
the
project
committee
IT project committee
that
shares
knowledge between

4

have sufficient governance structure to steer this project.
Yes, they give full support through project meetings etc.

4

Clear goal settings but fail to push vendor to take immediate actions.

4

Overall enterprise clear but some roles are not clearly defined for common applications
such as ESS, KMS and BI

3

Not so effective, we discussed major issues in the governance meetings but no decision
from them on how to resolve the issues. Most of the members could not understand the
implications of technical issues facing this initiative.
No issue because we have sufficient funding to support this initiative. The funding was
approved at the national level.
Yes, we received good support from our users and governance committee in the
beginning of this initiative. But less support when the initiative has no progress due to
technical issues.

4
4

3

We do not have SOA expert in the governance committee. We depend on our project
vendor to advice us of any policy on SOA.

4

Not so much an issue.

4

Effective knowledge sharing between business and IT throughout the initiative.

CSF18

2

We tracked projects via project management tools. However no service performance
metrics are applied in this initiative because the projects are measured in terms of a
complete system.

4

SOA project strategy is well documented

2

Available in the project documentation

3

BRS and standardization only involved the same scope of the project and not the entire
organisation.

2

The whole project [initiative] isnot so well prioritized because every project has highimpact to MOHE.

3

No policy on service ownership exists. All issues on service ownership are addressed in
the governance committee meeting.

CSF24

A policy on service 3
reuse exists

CSF25

A policy to manage 1
the service lifecycle
exists
Support tools(e.g. a 1
service repository) to
publish/manage
services exist
The
right 4

No policy on common or shared services for reuse because the project is still in progress.
However, service reuse policy is not mandatory in the project documentation. All
dependent on the functional requirement of the initiative.
Not available. We depend on the project vendor for advice MOHE

CSF19
CSF20
CSF21
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business and IT exists
Service performance
metrics to measure
SOA/service project
outcomes exist
A SOA documented
strategy exists
An
Enterprise
Architecture exists
A
business
requirement
study
and standardisation
exists
A policy on Service
Portfolio
Management exists
A policy on service
ownership exists

CSF22

CSF23

CSF26

CSF27

Not available in this project. Some of the service components are stored in the system
library. Not all services need to be published.

Sufficient infrastructure but the technology used for this initiative is not always stable.

CSF28

CSF29
CSF30
CSF31
CSF32
CSF33

infrastructure
or
technology exists
Mature
SOA 2
technology exists
SOA training exists
Vendor competence
exists
IT competence exists
Evaluation of SOA
success
Evaluation of service
expected benefits

3
3

SOA products used are not too stable. Tools such as BPEL and ESB are not so effective,
may be never been tested. These tools not able to support MOHE requirements because
these products could not process large data.
Very basic and not enough to upgrade skills in service development.
It depends on the individual project leader. Some project leaders are good and some are
new. Lack expertise in SOA products and managing enterprise projects as a whole.
Lack internal expertise because mostly depend on the project vendor.
Effective monitoring through PSC, PIC and PWC meetings

3

Effective monitoring through PSC, PIC and PWC meetings

4
3
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APPENDIX D: RESULTS OF THE INDIVIDUAL SCORECARD(PHASE 2)
Respondent 5: ITG5
Items
CSF1

Attributes
Awareness of SOA

Rate
2

Strength/Weakness
Very basic understanding of SOA . Attended SOA training but more on product-based.

CSF2

IT understands SOA
expected benefits
Top management is
aware of the business
impact of SOA
SOA
strategy is
aligned
with
organisational
strategy
SOA
strategy is
linked with business
value
SOA
strategy
provides a clear SOA
project roadmap
SOA
strategy is
shared with business
users
A formal governance
structure exists
Governance provides
active
support

4

Yes, we are clear on what to expect from SOA project [initiative].

4

Top management is clear with this project but they do not know SOA.

4

Our IT/SOA project strategy is aligned with MOHE’s business strategy

4

Yes, our IT/SOA project strategy addressed MOHE’s business requirements.

4

Yes, we have a clear IT/SOA project roadmap from the IT strategy document.

3

Yes, business users are well informed about the IT/SOA project strategy.

4

Yes, we have a formal governance structure but only PWC is effective.

4

Yes, they give full support in the early stage of the project but towards the end, the
governance committee lost interest of this initiative. They do not understand the real

CSF3
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CSF4

CSF5

CSF6

CSF7

CSF8
CSF9

CSF10

CSF11

CSF12

CSF13
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CSF14

CSF15

CSF16

CSF17

CSF18

through
an
IT
steering committee
Governance provides
clear
project goal
settings
Governance defines
roles
and
responsibilities
Governance is active
in decision making or
resolving SOA issues
Governance provides
central funding
Governance enforces
collaboration
between business and
IT
An expert group to
set SOA policy or
direction exists
Subject
matter
experts are involved
in
the
project
committee
IT project committee
that
shares
knowledge between
business and IT exists
Service performance
metrics to measure

issues faced in this initiative.
4

Yes, they set clear goal settings in the meeting but do not force actions on the project
vendor.

4

Yes, the governance has defined clear roles and responsibilities of members in the
committee.

4

Only active in the early stage of the project. Too many technical issues but lack
decisions from the governance. The governance could not resolved or impose penalty
on the project vendor.
No issue because we get full support from the governance.

4
4

In the beginning there was no issues related to business and IT relationships but when
the project getting too slow some business users lost confidence and refused to
collaborate.

2

No SOA expert to advice us except for the project vendor.

4

Effective in the beginning of the project

4

Effective knowledge sharing between business and IT throughout some project
domains.

2

No service performance metrics imposed in this project.

CSF19
CSF20
CSF21

CSF22
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CSF23
CSF24
CSF25

CSF26

CSF27

CSF28
CSF29

SOA/service project
outcomes exist
A SOA documented
strategy exists
An
Enterprise
Architecture exists
A
business
requirement
study
and standardisation
exists
A policy on Service
Portfolio
Management exists
A policy on service
ownership exists
A policy on service
reuse exists
A policy to manage
the service lifecycle
exists
Support tools(e.g. a
service repository) to
publish/manage
services exist
The
right
infrastructure
or
technology exists
Mature
SOA
technology exists
SOA training exists

4

An IT/SOA project strategy is clearly documented

2

The EA is documented in the project documentation but quite high-level.

2

A BRS only applied within functional areas and not for the entire organisation

1

No mechanism to prioritise the project. Everything is based on ad-hoc requirement.

2

2

No policy on service ownership. Not so much an issue and only for some common
applications which users refused to take ownership.
No policy on service reuse at the enterprise level. Reuse is based on functional
requirements of each project.
No policy to manage service lifecycle. Depend on the project vendor for advice.

1

Not available

4

4 (infrastructure sufficient). 2 (Technology not flexible and rigid). Lots of issues.
Sufficient infrastructure but technology is not stable

2

The SOA products are not so mature and not fully tested. The tools used are not
effective. Not all application use standardized tool such as BPEL.
Training is too basic and starts too early. Training does not address application

2

3

development skills.
CSF30

Vendor
exists

CSF31
CSF32

IT competence exists 3
Evaluation of SOA 3
success
Evaluation of service 3
expected benefits

CSF33

competence 2

Vendor is less competent in using Oracle SOA products in this initiative. Overall they
lack experience in SOA and web services. First time involved in large scale initiative
such as MOHE. The developers are also quite junior. Only few project leaders are
good.
Lack internal expertise
Effective through PSC, PIC and PWC meetings
Effective project tracking through meetings.
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APPENDIX D: RESULTS OF THE INDIVIDUAL SCORECARD (PHASE 2)
Respondent 6: ITG6
Items
Attributes
CSF1
Awareness of SOA

Rate
3

CSF2

4

Strength/Weakness
Aware on the basic concept. Only knows SOA during training in the early stage of this
initiative.
We are clear with SOA expected benefits from this initiative.

2

Top management does not understand SOA or how SOA could affect their businesses.

4

The IT/SOA project strategy is well aligned with our organisational strategy. SOA
technical requirements are only addressed in technical project documentations.

4

Yes, our IT/SOA project strategy is aligned with business requirements of the entire
organisation.

4

Yes, we have a clear IT/SOA project roadmap.

4

Yes, we share the IT/SOA project strategy with the business users in the regular
project meetings.

4

Yes, we have formed governance structure to steer this initiative.

4

Only in the early stage of the project because they were tired of waiting for the output
to be delivered.

CSF3

CSF4
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CSF5

CSF6

CSF7

CSF8
CSF9

IT understands SOA
expected benefits
Top management is
aware of the business
impact of SOA
SOA
strategy is
aligned
with
organisational
strategy
SOA
strategy is
linked with business
value
SOA
strategy
provides a clear SOA
project roadmap
SOA
strategy is
shared with business
users
A formal governance
structure exists
Governance provides
active
support
through
an
IT
steering committee

CSF10

CSF11

CSF12

CSF13
CSF14
252
CSF15

CSF16

CSF17

CSF18

Governance provides
clear
project goal
settings
Governance defines
roles
and
responsibilities
Governance is active
in decision making or
resolving SOA issues
Governance provides
central funding
Governance enforces
collaboration
between business and
IT
An expert group to
set SOA policy or
direction exists
Subject
matter
experts are involved
in
the
project
committee
IT project committee
that
shares
knowledge between
business and IT exists
Service performance
metrics to measure
SOA/service project
outcomes exist

4

Yes, we have frequent meetings in the early stage of this initiative.

4

Overall the enterprise is clear but some roles are not clearly defined when involved
common applications for the enterprise such as ESS, Portal, KMS and BI

4

4

Yes, some general issues can be resolved but not on technical issues because the
governance committee members do not fully understand the implications of these
issues on this initiative.
No issue because we have proper distribution of funding.

4

Yes, in the beginning of this initiative.

2

No SOA expert to advice us in the project meetings. We only depend on our vendor
for technical advice

4

Effective in the beginning of the project

4

No issue with business users.

2

No service metrics applied at the low-level in this initiative

CSF19
CSF20
CSF21

CSF22

CSF23
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CSF24
CSF25

CSF26

CSF27

CSF28
CSF29
CSF30

A SOA documented
strategy exists
An
Enterprise
Architecture exists
A
business
requirement
study
and standardisation
exists
A policy on Service
Portfolio
Management exists
A policy on service
ownership exists
A policy on service
reuse exists
A policy to manage
the service lifecycle
exists
Support tools(e.g. a
service repository) to
publish/manage
services exist
The
right
infrastructure
or
technology exists
Mature
SOA
technology exists
SOA training exists
Vendor competence
exists

4

The IT/SOA project strategy is well documented

2

Yes, only conceptual diagram is available in the project documentation.

4

Not standardize at the entire organisation. All by functional studies.

2

Yes, we prioritised this initiative based on MOHE’s 5 year IT strategic plan.

3

No policy on service ownership for reuse at the enterprise level.

2
2

No policy on service reuse at the enterprise level. The project is still progressing. Reuse
of services is not visible yet.
Not available. We depend on our project vendor for advice.

2

Not available for this initiative.

3

Yes, enough infrastructure but the technology used is not flexible.

2

Lots of problems when using Oracle SOA products. These technologies are rigid and
non-flexible. Difficult to integrate and maintain.
Not sufficient to assist the project vendor.
They lacked SOA expertise especially when this initiative used Oracle SOA products as
the project infrastructure. All the project developers also less experienced in SOA.

2
2

CSF31
CSF32
CSF33

IT competence exists 2
Evaluation of SOA 3
success
Evaluation of service 3
expected benefits

Yes, we lack SOA expertise.
Effective project tracking through PSC, PIC and PWC meetings
Effective project tracking through PSC, PIC and PWC meetings
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Respondent 7: ITG7

255

Items
CSF1

Attributes
Awareness of SOA

Rate
2

CSF2

IT understands SOA
expected benefits
Top management is
aware of the business
impact of SOA
SOA
strategy is
aligned
with
organisational
strategy
SOA
strategy is
linked with business
value
SOA
strategy
provides a clear SOA
project roadmap
SOA
strategy is
shared with business
users
A formal governance

4

CSF3

CSF4

CSF5

CSF6

CSF7

CSF8

Strength/Weakness
Our knowledge is very basic. We have undergone SOA training but the scope is very
limited. Our knowledge and skills in SOA are so limited.
We are clear with SOA in this project.

2

Our top management understands this initiative in general but they are not fully aware of
SOA.

4

Yes, our IT/SOA strategy is aligned with MOHE business strategy.

4

Yes, our IT/SOA project strategy is aligned with business requirements

4

Yes, we have a clear IT/SOA project roadmap

4

Yes, we share and brief our users in the project meetings.

4

Yes, the PSC, PIC and PWC were set-up at the higher level and the project level

CSF9

CSF10

CSF11

CSF12
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CSF13
CSF14

CSF15

CSF16

CSF17

structure exists
Governance provides
active
support
through
an
IT
steering committee
Governance provides
clear
project goal
settings
Governance defines
roles
and
responsibilities
Governance is active
in decision making or
resolving SOA issues
Governance provides
central funding
Governance enforces
collaboration
between business and
IT
An expert group to
set SOA policy or
direction exists
Subject
matter
experts are involved
in
the
project
committee
IT project committee
that
shares
knowledge between

4

Entirely support the project

4

Clear goal settings but no immediate actions from the project vendor

3

Yes, in the beginning of this initiative.

4

4

Issues are taken seriously by the governance committee but lack action from the project
vendor. We do not have a project champion from the top that can effectively steer this
initiative.
No issue because we have a proper distribution of funding for this initiative.

3

Yes only in the beginning of this initiative.

2

MOHE does not have SOA expert to advice us at the higher level. Totally depends on the
vendor expertise.

4

Effective at the beginning of the project

4

Some projects have effective knowledge sharing between business and IT throughout the
projects but some common projects have less support from users.

CSF18

CSF19
CSF20
CSF21
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CSF22

CSF23
CSF24
CSF25

CSF26

CSF27

business and IT exists
Service performance
metrics to measure
SOA/service project
outcomes exist
A SOA documented
strategy exists
An
Enterprise
Architecture exists
A
business
requirement
study
and standardisation
exists
A policy on Service
Portfolio
Management exists
A policy on service
ownership exists
A policy on service
reuse exists
A policy to manage
the service lifecycle
exists
Support tools(e.g. a
service repository) to
publish/manage
services exist
The
right
infrastructure
or
technology exists

2

Not applied in this initiative. Project timelines are sufficient because we tracked a project
based on the completion date.

4

Yes, the SOA project strategy is well documented.

1

EA conceptual diagram is available in the project documentation.

1

Not applied at the enterprise level.

2

We prioritized this initiative based on the IT strategy.

2

No policy to handle service ownership

1
1

Never been applied at the enterprise level. All based on functional requirements of the
project.
No policy to manage low-level service lifecycle in this initiative.

1

Not available. Not all services need to be published.

4

Yes, we have the right and sufficient infrastructure to support this initiative.

CSF28
CSF29
CSF30
CSF31
CSF32
CSF33

Mature
SOA
technology exists
SOA training exists
Vendor competence
exists
IT competence exists
Evaluation of SOA
success
Evaluation of service
expected benefits

2

No, we faced lots of technical issues with Oracle SOA products.

2
2
2
3

Not effective because it is done too early and only tailored to Oracle SOA products.
Less experience with Oracle SOA suites. The project vendor under estimate the scale of
this initiative.
Lack expertise in SOA.
We evaluate the progress of this initiative in the project meetings

3

We evaluate the progress of this initiative in the project meetings
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Respondent 8: VG1
Items
CSF1

Attributes
Awareness of SOA

Rate
1

CSF2

IT understands SOA
expected benefits
Top management is
aware of the business
impact of SOA
SOA
strategy is
aligned
with
organisational
strategy
SOA
strategy is
linked with business
value
SOA
strategy
provides a clear SOA
project roadmap
SOA
strategy is
shared with business
users
A formal governance
structure exists
Governance provides
active
support
through
an
IT

3

CSF3

CSF4
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CSF5

CSF6

CSF7

CSF8
CSF9

Strength/Weakness
Very basic. IT people do not aware and understand SOA. They received very minimal
training on Oracle SOA products.
Yes, they are clear on SOA expected goals of this initiative

1

MOHE’s top management understands their business requirements but definitely not
SOA.

2

Yes, MOHE’s IT strategy was derived from MOHE’s business strategy.

1

Yes, IT/SOA project strategy is aligned with business requirements of MOHE.

2

Yes, but the IT/SOA project roadmap is only conceptual or high-level .

1

The IT /SOA project strategy is not well communicated to all users involved in this
initiative because some users do not give full support and think that IT people own this
initiative.
Yes, MOHE has effective governance project structure. However, only the PWC is
active throughout this initiative
Not fully supported this project at the later stage of this initiative.

2
2

CSF10

CSF11

CSF12

CSF13
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CSF15

CSF16

CSF17

CSF18

steering committee
Governance provides
clear
project goal
settings
Governance defines
roles
and
responsibilities
Governance is active
in decision making or
resolving SOA issues
Governance provides
central funding
Governance enforces
collaboration
between business and
IT
An expert group to
set SOA policy or
direction exists
Subject
matter
experts are involved
in
the
project
committee
IT project committee
that
shares
knowledge between
business and IT exists
Service performance
metrics to measure
SOA/service project

2

Clear goal settings but less shared values between users in this initiative. Each division
fight for their own projects.

2

Not all roles are defined clearly especially when the project involved common
applications.

2

Active in the early stages of the project

4

No issue because they [MOHE] have sufficient funding

4

Yes, only in the early stage of this initiative.

2

Yes, MOHE depends on us [the project vendor] for expertise and technical advice.

4

Yes but only within their own project domains.

4

Effective knowledge sharing between business and IT but within their own projects
domains

2

No service metrics applied at the service level.

CSF19

2

Yes, the SOA project strategy is fully documented in the technical documents

3

Yes, available in the project document

2

Available but not for the entire organisation. We have standardised some business
processes that have common usage based on the functional requirements defined in the
contract.

2

This initiative is based on MOHE’s 5year IT strategic plan. However, the scope of this
initiative is too big because it involved BRS scanning of the entire organisation.

2

No policy on service ownership at the enterprise level.

3

No policy on service reuse for the entire organisation because reuse requirements are
based on business requirements of the division in MOHE . Reuse of services or
components are only applicable in certain applications based on the need basis, for
example, in BPEL to tie the workflow process together.

CSF25

A policy to manage 1
the service lifecycle
exists

No policy to manage service lifecycle because we used a hybrid technology based on
J2EE and web services. Not all services need to be published

CSF26

Support tools(e.g. a 2
service repository) to
publish/manage
services exist
The
right 3

No service repository used to publish services in this initiative. Not all services has to be
published for the enterprise use.

CSF20
CSF21

CSF22

CSF23
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outcomes exist
A SOA documented
strategy exists
An
Enterprise
Architecture exists
A
business
requirement
study
and standardisation
exists
A policy on Service
Portfolio
Management exists
A policy on service
ownership exists
A policy on service
reuse exists

CSF24

CSF27

The infrastructure is sufficient to support MOHE in this project. Only SOA technology

infrastructure
technology exists

or

or products have problems to match with MOHE’s requirements. The products have
many shortcomings when we want to adapt to MOHE’s project requirements.
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CSF28

Mature
SOA 3
technology exists

Oracle SOA products are not quite mature because difficult to integrate with one another
to fit the enterprise use. For example, ESB could not process more than 10,000 messages.
BPEL could not handle complex human workflow tasks.

CSF29
CSF30

SOA training exists
2
Vendor competence 3
exists

CSF31
CSF32

IT competence exists 2
Evaluation of SOA 3
success
Evaluation of service 3
expected benefits

Not sufficient for IT people to apply their Service-based knowledge in this project.
We under estimate this initiative. We have many constraints as a sub contractor of this
project. Our expertise is in J2EE open source but this is the first time we are involved
with Oracle SOA product suites. We did not get full support from Oracle and neither
from the project principal. Our project developers are also young and less experience.
Totally depended on us[the project vendors]
Project tracking is through the governance project meetings

CSF33

Project tracking is through the governance project meetings

APPENDIX D: RESULTS OF THE INDIVIDUAL SCORECARD (PHASE 2)
Respondent 9: VG2

Items
CSF1
CSF2
CSF3
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CSF4

CSF5

CSF6

CSF7

CSF8
CSF9

Attributes
Awareness of SOA
IT understands SOA
expected benefits
Top management is
aware of the business
impact of SOA
SOA
strategy is
aligned
with
organisational
strategy
SOA
strategy is
linked with business
value
SOA
strategy
provides a clear SOA
project roadmap
SOA
strategy is
shared with business
users
A formal governance
structure exists
Governance provides
active
support

Rate
1
3

Strength/Weakness
Very Low. IT people do not understand SOA or SOA for enterprise use.
Yes, they know what to expect from SOA in this initiative

1

Top management of MOHE is clear in their business requirements of this project
but not SOA terminology.

2

Yes, the IT/SOA project strategy is aligned with MOHE’s business strategy.

1

Yes, the IT/SOA strategy is a conceptual document which aligned with MOHE’s
business requirements

2

Yes but very conceptual

1

Not all users understand or are well-informed about MOHE’s IT/SOA strategy or
why we implement this project.

3

A formal governance structure is formed to track this initiative.

3

Yes, actively support the initiative but less enforced on shared or common project
goals. Every division fights for their own project.

CSF10

CSF11

CSF12

CSF13
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CSF14

CSF15

CSF16

CSF17

CSF18

through
an
IT
steering committee
Governance provides
clear
project goal
settings
Governance defines
roles
and
responsibilities
Governance is active
in decision making or
resolving SOA issues
Governance provides
central funding
Governance enforces
collaboration
between business and
IT
An expert group to
set SOA policy or
direction exists
Subject
matter
experts are involved
in
the
project
committee
IT project committee
that
shares
knowledge between
business and IT exists
Service performance
metrics to measure

3

Yes

3

Yes, clear roles and responsibilities for some projects.

3

Sometimes the governance committee is a bit passive to resolve technical issues
which involved the sub-contractor and the project principal of this initiative.

4

No issue

3

Not so much an issue in the beginning of this initiative but only when we faced
major technical issues that the users lost confident with this initiative.

2

No expert group to advice MOHE. It is suppose to be a joint effort between
MOHE and us. Both sides should advice each other.

4

Effective in the beginning of the project

4

Effective knowledge sharing between business and IT throughout the projects

2

Only through PSC, PIC and PWC. No service metrics applied at the low-level.

CSF19
CSF20
CSF21

CSF22
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CSF23
CSF24

CSF25

CSF26

CSF27

CSF28

SOA/service project
outcomes exist
A SOA documented
strategy exists
An
Enterprise
Architecture exists
A
business
requirement
study
and standardisation
exists
A policy on Service
Portfolio
Management exists
A policy on service
ownership exists
A policy on service
reuse exists
A policy to manage
the service lifecycle
exists
Support tools(e.g. a
service repository) to
publish/manage
services exist
The
right
infrastructure
or
technology exists
Mature
SOA
technology exists

2

Strategy is well documented

3

Available and documented in the project documentation

4

Only within functional areas

2

2

Even though the initiative is based on MOHE’s 5 year IT strategic planning. IT
strategic planning but the initiative is not prioritized. The project scope is too
huge.
Not effective. For the common application it is difficult to assign user ownership.

4

Not available. Only mandatory based on project functional requirements.

1

Also not available. Dependent on vendor to advice MOHE

2.

Not available because we used hybrid approach. Based on project functional
requirements.

3

Sufficient infrastructure but technology is not stable

3

The tools are not effective. Not all application use standardized tool such as
BPEL.

CSF29
CSF30
CSF31
CSF32
CSF33

SOA training exists
Vendor competence
exists
IT competence exists
Evaluation of SOA
success
Evaluation of service
expected benefits

2
3

Not sufficient to apply Service-based knowledge
First time involved with Oracle SOA suites project.

2
3

Lack expertise in SOA. Total dependent on the project vendor.
Effective through PSC, PIC and PWC meetings

3

Effective through PSC, PIC and PWC meetings
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APPENDIX D: RESULTS OF THE INDIVIDUAL SCORECARD REPORT (PHASE 2)
Respondent 10: VG3

Items
CSF1

Attributes
Awareness of SOA

Rate
1

CSF2

IT understands SOA
expected benefits
Top management is
aware of the business
impact of SOA
SOA
strategy is
aligned
with
organisational
strategy
SOA
strategy is
linked with business
value
SOA
strategy
provides a clear SOA
project roadmap
SOA
strategy is
shared with business
users
A formal governance
structure exists
Governance provides

3

CSF3
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CSF4

CSF5

CSF6

CSF7

CSF8
CSF9

Strength/Weakness
Very Low. IT has limited knowledge and skills in service design and development
etc. Training courses provided but not sufficient to address the project requirement
skills. IT lacked skills in J2EEE environment and web services (e.g. XML)
IT is clear why we proposed SOA in this initiative

4

MOHE’s top management is clear with the project that affect their businesses but
definitely not SOA because SOA is technical.

4

Yes, MOHE’s IT strategy is aligned with the entire organisational strategy.

4

Yes, it is aligned with MOHE’s business requirements.

4

Yes, MOHE has a clear IT/SOA project roadmap.

4

Yes, only uses who were involved in this project understand MOHE’s IT/SOA
project strategy.

4

Yes, MOHE’s governance structure is effective

4

Yes, they entirely support this project in the early stage of this project.

CSF10

CSF11

CSF12

CSF13
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CSF14

CSF15

CSF16

CSF17

CSF18

active
support
through
an
IT
steering committee
Governance provides
clear
project goal
settings
Governance defines
roles
and
responsibilities
Governance is active
in decision making or
resolving SOA issues
Governance provides
central funding
Governance enforces
collaboration
between business and
IT
An expert group to
set SOA policy or
direction exists
Subject
matter
experts are involved
in
the
project
committee
IT project committee
that
shares
knowledge between
business and IT exists
Service performance

4

Yes, it should be driven from the top. For example, if the top management force
users to use the system, then the end-users would follow the directive.

4

Overall enterprise is clear but some roles are not clearly defined for common
applications such as Portal, ESS, KMS and BI

4

Issues are taken seriously by the governance project committee.

4

No issue from MOHE. But we as the sub-contractor have some issues with the
main contractor of this project.
Yes, the governance has played their role to enforce users to work with IT and us
[the project vendor]

4

2

MOHE lack expertise in SOA. The project should involve a joint venture between
IT and us.

4

Effective in the beginning of the project

4

Effective knowledge sharing between business and IT throughout the projects

2

Not at the project level.

CSF19
CSF20

metrics to measure
SOA/service project
outcomes exist
A SOA documented 2
strategy exists
An
Enterprise 4
Architecture exists
A
business 2
requirement
study
and standardisation
exists

CSF22

A policy on Service 2
Portfolio
Management exists

CSF23

A policy on service 2
ownership exists
A policy on service 3
reuse exists
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CSF21

CSF24

CSF25

A policy to manage 3

Yes
General concept of
Enterprise Architecture is available in the project
documentation which describes how these applications should tied together as an
enterprise.
Only within each project functional areas. Suggested to tackle Business
Requirement Study separately from the project implementation. Apply
standardisation of processes only on selected application domain because this
project is based on functional.. Provide suggestion that based on enterprise
business model, the BRS and standardisation of business processes should be done
before the project procurement to avoid dependency on one vendor. Functionalbased is defined in the contract.
Not well prioritized. The project is too big in scope. This project has become to
huge in scope because the contract covers the entire BRS and standardization study
sign-off. We had spent almost 18 months to complete the entire BRS for the
enterprise. The scope escalates because users demanded more advance functions in
this project.
MOHE totally dependent on us [the project vendor].
Not available and we tackle this issue based on the need basis. The architectural
design of this initiative is based on service-oriented architecture. However, we
apply process reuse only in one project which is to configure forms. This module
comes with process engine and parameter driven for users to easily design their
own forms. Not all applications need process reuse in this initiative.
MOHE approach this project from functional-based. Therefore no policy was being

the service lifecycle
exists

introduced to manage service life-cycle at the enterprise level. Our constraint was
on the project resources.

Support tools(e.g. a 2
service repository) to
publish/manage
services exist
The
right 3
infrastructure
or
technology exists
Mature
SOA 3
technology exists

No service repository used to publish services or components. Constrain of money,
resources and business scope in the contract.

CSF29
CSF30

SOA training exists
2
Vendor competence 4
exists

CSF31

IT competence exists

CSF32

Evaluation of SOA 3
success
Evaluation of service 3
expected benefits

Not sufficient to address the project requirement skills.
Vendor competency is based on scope-driven. Political issue to make money. PM
not effective and constrain because of business model. Internal politics. PM is also
a failure to coordinate the project.
IT people lacked expertise because they only have time to get involved in the BRS
study. Provide suggestion that the IT people should jointly involve with the vendor
in learning IT architecture , application and service development
Effective through PSC, PIC and PWC meetings

CSF26

CSF27

CSF28
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CSF33

2

The infrastructure and the technology are not the issue in this project. There are
components in this technology which could not easily integrate with each other.
SOA technology is mature because the technology building block is already
available in the market. Only SOA products are not matured. Oracle ESB also
could not work efficiently as the integration framework in this project. It took us a
year to resolve this issue. JDK 1.4 is no longer supported by Oracle. We are not
aware during the project bidding.

Effective through PSC, PIC and PWC meetings

APPENDIX D: RESULTS OF THE INDIVIDUAL SCORECARD REPORT (PHASE 2)
Respondent 11: VG4

Items
CSF1

Attributes
Awareness of SOA

Rate
1

CSF2

IT understands SOA
expected benefits
Top management is
aware of the business
impact of SOA
SOA
strategy is
aligned
with
organisational
strategy
SOA
strategy is
linked with business
value
SOA
strategy
provides a clear SOA
project roadmap
SOA
strategy is
shared with business
users
A formal governance
structure exists
Governance provides
active
support

4

CSF3
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CSF4

CSF5

CSF6

CSF7

CSF8
CSF9

4

Strength/Weakness
Very low in SOA. IT people has no basic knowledgein BPEL and XML. IT
need to master XML and J2EE programming.
Yes, IT understands why we proposed SOA in this project and what to expect
from this project.
Top management is clear with the project deliverables but not on technical SOA.

3

Yes, MOHE’s IT/SOA project strategy is aligned with business strategy. But the
IT strategy document is just a conceptual and high-level document.

3

Yes, the IT/SOA project strategy is aligned with MOHE’s business requirements
.

3

Yes but IT/SOA project roadmap is just a conceptual guidelines.

3

Some users were not aware of the IT/SOA project strategy.

4

Yes with PSC, PIC and PWC at the project level

4

Entirely support the project during the early stage of this project.

CSF10

CSF11

CSF12

CSF13
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CSF14

CSF15

CSF16

CSF17

CSF18

through
an
IT
steering committee
Governance provides
clear
project goal
settings
Governance defines
roles
and
responsibilities
Governance is active
in decision making or
resolving SOA issues
Governance provides
central funding
Governance enforces
collaboration
between business and
IT
An expert group to
set SOA policy or
direction exists
Subject
matter
experts are involved
in
the
project
committee
IT project committee
that
shares
knowledge between
business and IT exists
Service performance
metrics to measure

4

Yes, MOHE’s project governance provides
support from users

clear goal settings but lacked

4

Overall enterprise clear but some user roles to achieve common applications such
as ESS, Portal, KMS and BI are not clearly defined.

4

Issues are taken seriously but lacked support from some users

4

No issue in MOHE.

4

No issue because Governance committee was effective in the early stages of this
project.

1

MOHE does not have internal expert in SOA.

4

Yes, subject to each project domain. The support comes from the lower staff and
not from the seniors. Some users has high project expectation which do not
match with the actual scope of this contract.

4

Effective knowledge sharing between business and IT throughout the projects

1

No standard service performance metrics applied in this project. Tracking
through the project level meetings [i.e. PSC, PIC and PWC].

CSF19
CSF20
CSF21

CSF22
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CSF23
CSF24

CSF25

CSF26

SOA/service project
outcomes exist
A SOA documented
strategy exists
An
Enterprise
Architecture exists
A
business
requirement
study
and standardisation
exists
A policy on Service
Portfolio
Management exists
A policy on service
ownership exists
A policy on service
reuse exists

3

The IT/SOA project strategy is well documented.

3
1

General Enterprise Architecture is available. The EA design is complied with
MAMPU.
Yes, BRS and standardization included in the project implementation.

2

Not applied.

2

Not applied. We address this issue based on the need basis.

3

There is no policy on service reuse at the enterprise level. Only based on theh
project functional requirement. In this project, we also use reuse components in
BPEL in ESS application. BPEL is used to tie the workflow sequence together.
For human intervention tasks we use J2EE to tie the applications. Reuse of
services is not applied at the enterprise level. Not all applications need service
reuse.

A policy to manage 1
the service lifecycle
exists
Support tools(e.g. a 1
service repository) to
publish/manage
services exist

Not available. MOHE depends on us [the project vendor] to advice on technical
matters.
Not available. We only published in the object library. Not published as web
services because the concept of shared services is not applied because lack of
resources to compile common services.

CSF27

The
right 3
infrastructure
or
technology exists
Mature
SOA 3
technology exists

Sufficient infrastructure but technology is not stable to fit MOHE environment.

CSF29

SOA training exists

CSF30

Vendor
exists

Yes, these courses are not sufficient for IT people to apply their knowledge in
service development.
We are experienced in J2EE Open Source. However, this is our first time
involved in Oracle SOA suites projects. We don’t have enough senior and
experienced developers. SOA requires experienced developer. SOA(i.e. BPEL
technology) is also new to us. Our training is only on basic BPEL usage and not
on advance workflow design. The problem is the chosen technologyis not aligned
with MOHE enterprise environment.

CSF31

IT competence exists

CSF32

Evaluation of SOA 3
success
Evaluation of service 3
expected benefits

CSF28
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CSF33

2

competence 3

1

Not all SOA products in the market are mature. Risky to use BPEL 100% in this
project because many organizations have dropped from using BPEL at the early
stage (e.g. design stage). This initiative only applies BPEL in ESS application.
Oracle 11g technology now used BPM instead of BPEL. SOA concept in terms of
integration is mature but the components or SOA products in the market are still
not mature.

Lack internal expertise in J2EE Open Source and SOA (web services and XML
technology)
Effective through PSC, PIC and PWC meetings
Effective through PSC, PIC and PWC meetings
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APPENDIX D THE ORGANISATIONAL ESOA READINESS SCORECARD REPORT (PHASE 2)
Items
CSF1

Attributes
Awareness
SOA

of

Average
Comments
1.81 Majority
of
IT
respondents has low
awareness in SOA
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Strength/Weakness
Low in SOA.
Reasons:1) Fist time aware of SOA concept
during SOA training.
2) SOA technology was proposed by
the project vendor in the tender
proposal.
3) ESOA initiative is a turnkey
project. Therefore the project vendor
is fully responsible for the project
deliverables.
4) Majority of IT respondents
perceived that the SOA training is on
product-based or Oracle SOA suites.

Recommendation
Improve strategic partnership
between IT and the project
vendor to enhance IT
awareness on SOA.
SOA awareness is important
before
the
project
implementation in order for
MOHE to migrate to servicebased thinking

The project vendor team perceived
that the IT team lacked skills in open
software architecture (eg. J2EE
framework) and Web Services
technology (XML), service design
and development. Their training on
SOA is too basic.
CSF2

IT understands
SOA concept

3.72 Majority IT
understands

team IT people understand SOA expected Motivation for SOA adoption
SOA benefit in this initiative. However, should be clearly define in the

benefits

CSF3

Top
management is
aware of the
business impact
of SOA
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CSF4

SOA strategy is
aligned
with
organisational
strategy

2.90 No clear business
strategy has been
defined for SOA
adoption at the highlevel.
Top
management
has
never been briefed
on SOA benefits
(e.g. promote process
reuse,
speed-up
application
development or for
building
modularbased
application
etc. SOA is not
explicitly defined in
the IT strategy.
3.54 The
organisation
used the IT strategy
to
align
with
businesses. No clear
motivation for SOA
adoption has been
addressed in the IT
strategy

they are not clear on how to apply IT/project strategy before the
SOA concept such as reuse of project implementation.
services or processes in this
initiative.
Majority respondents perceived that
top management of MOHE is clear
on the initiative but not on SOA
terminology or concept. They are not
clear on business impact or benefits
of SOA (e.g. process reuse, modularbased,
simplify
application
development etc.)

Motivations
for
SOA
adoption should be clearly
define and express in the IT
strategy before the project
implementation

Majority respondents perceived that
the IT/project strategy is aligned with
the organisational strategy. However,
the IT strategy does not address SOA
requirements for
use of shared
services at the high-level. They said
at the technical level, they rely on
the project vendor expertise to guide

Motivation for SOA adoption
should be clearly express in
the IT strategy before the
project implementation

IT must brief their top
management on the business
impact of SOA for gaining
their full support.

IT strategy should address
SOA strategy for common

them in the project

CSF5

SOA strategy is
linked
with
business value
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CSF6

SOA strategy
provides a clear
SOA
project
roadmap

3.36 No clear business
case to adopt SOA at
the high-level. No
explicit
SOA
strategy document at
the
high-level.
Therefore the IT
strategy does not
address
SOA
strategy to achieve
common
service
benefits or process
reuse.
SOA
requirements
are
only addressed in the
technical
project
documentations.

reuse or shared process before
the project implementation

Majority respondents perceived IT/ IT strategy should address
SOA project strategy is aligned with business benefits of SOA
MOHE’s business values in general. before
the
project
implementation
Only one respondent perceived that
the IT/SOA project strategy is highlevel and not sufficient to address
technical requirements of SOA in this
initiative.

3.54 No
clear
SOA Majority perceived that they have a The IT strategy should
project roadmap or clear IT /SOA project roadmap.
address the SOA
project
program addressed in
roadmap (e.g. conceptual
the IT strategy.
SOA implementation or SOA
program before the project
implementation

279

CSF7

SOA strategy is
shared
with
business users

3.00 IT
strategy
is
moderately accepted
or
shared
with
business users but
not SOA strategy to
promote
modularbased or process
reuse.

Two different views from IT and the
project vendor. Although majority of
IT perceived that the IT/project
strategy is shared or accepted by
business users, however the vendor
perceived that the IT strategy is not
well shared with the business users as
a living document.

IT
people
should
continuously promote the IT
strategy or explain application
benefits to MOHE users.

CSF8

A
formal
governance
structure exists

3.45 The
Governance
project structure was
formed based on the
national
ICT
directives
from
MAMPU.

Majority respondents perceived that
the governance structural committee
exists and sufficient to steer the
initiative. There are 3 governance
project structures:- The Project
Steering Committee (PSC), the
Project Integration Committee (PIC)
and the Project Working Committee
(PWC). is effective to steer the
project. However, some respondents
perceived that they are not actively
played their roles to drive the
projects.

A
formal
governance
structure and maturity are
critical before the project
implementation
Governance awareness or
maturity through the settingup of Governance structure
with defined roles and
responsibilities is important
before
the
project
implementation

Reasons:1) Lack champion at the Project
Steering Committee to drive the
project
2)
Members delegate their
authorities on IT matters to their
assistant or lower staff

3) Members of PSC keep changing,
therefore lack project continuity
4) Lack commitment from members
of the committee (e.g. Head of
Divisions )
5) Lack shared or common project
goals or corporate culture to drive
the project
6) Vendor slow in taking actions
However, majority perceived that
only PWC is effective throughout the
initiative.
280

CSF9

Governance
provides active
support through
an IT steering
committee

3.54 The Governance is
only effective during
the early stage of the
project but weak at
the later stage of the
project
due to
various issues.

Majority respondents perceived that
the Governance support is effective Governance maturity to drive
in the early stage of the initiative but and steer the project goals is
less or weak at the later stage of the important before the project
project.
implementation
Reasons:1) Governance committee lost
interest because the vendor team is
slow to deliver output.
2) Vendor takes time to resolve
technical issues because they have no
expertise in Oracle SOA suites.
3) PSC and PIC meetings are less
frequent than PWC
4) Governance is weak because no

project
champion
understand SOA.

who

can

One respondent from the IT team
blame the project vendor as the
reason for getting less support from
the Governance project committee.
Majority
of
the
respondents
perceived that only the Project
Working Committee (PWC) is
effective to steer the project. Issues
with the governance:281

1) Lack champion to drive the
project at Project Steering Committee
2) Members delegate their authority
to lower staff
3) Members of PSC keep changing,
therefore lack project continuity
4) Lack commitment from members
of committee (eg. Head of Divisions
)
5) Lack shared or common values to
drive the project
CSF10 Governance
provides clear
project
goal
settings

3.54 Governance provides Majority respondents perceived that
clear project goal the Governance provides clear highsettings
level project goal settings in the early
stage of the project.
Governance which

Governance
maturity
is
critical from both sides: the
government project team and
the vendor project team (e.g.
between the main contractor

provide clear project
goal
settings
is
important
before
project
implementation

and the sub-contractor) before
the project implementation
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CSF11 Governance
defines
roles
and
responsibilities

3.36 Governance provides
clear project roles
and responsibilities
in the early stage of
the initiative.

Majority respondents perceived that
the Governance committee has
defined
clear
roles
and
responsibilities of the project
members. Exception is only on some
common applications for the entire
enterprise.

CSF12 Governance is
active
in
decision
making
or
resolving SOA
issues

3.27

Majority of respondents perceived
that the Governance is effective in
the early years and not at the later
stage of the project because the
project is slow in making progress.

Governance which is
active in decision
making and able to
resolve issues is
important
before
project
implementation

Reasons:1)Members delegate their authority
in decision making to their lower
staff.
2) Lack commitment
3) No shared or common goals to
drive the project. For example, every
Head of Divisions champion their
own project

Governance awareness and
maturity which provide clear
roles and responsibilities are
important before the project
implementation

Governance
behavioural
maturity as project champion
to resolve issues is important
before project implementation

4) Vendor slow in taking actions or
deliver output
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CSF13 Governance
provides central
funding

4.00 Effective.
Governance provides
support in terms of
funding
for
the
project.

CSF14 Governance
enforces
collaboration
between
business and IT

3.90 Effective
from
functional
project
domains but less in
achieving
shared
value or common
project goals at the
enterprise level.
Governance that able
to create shared
values
among
business
project
members
is
important
before
project
implementation

Majority of respondents perceived
that
the
Governance
provide
sufficient and continuous funding for
this initiative. However, only one
vendor perceived that MOHE project
was delayed from the original
implementation plan because of the
issue in getting project funding.
Two different views between IT and
vendor.
Although
IT
perceived
the
governance is effective to enforce
users to work on their functional
project domains, however,
the
vendor project team claimed that they
less effective to steer business users
in achieving shared or common
project
goals between Head of
Divisions (HODs). It means every
HOD fights to establish their own
project.

Governance support in terms
of
project
funding
is
important before the project
implementation
and
throughout the initiative.

Governance awareness and
maturity
to
enforce
collaborations in achieve the
enterprise goals (e.g. enhance
service
delivery
are
important before the project
implementation
Improving
overall
governance maturity and
accountability for HOD to
collectively be responsible to
achieve the enterprise project
goal are important before the
project implementation

CSF15 An expert group
to set SOA
policy
or
direction exists

2.00 No SOA expert
group exists to set
policy or advice the
Governance
committee at the
higher level. They
rely on the project
vendor for technical
advice.

Majority perceived that MOHE does
not have an expert group in SOA at
the higher level. Totally dependent
on the appointed vendor for technical
advice. Reasons:--

Need strategic partnership
between IT and vendor to
enhance MOHE technical
expertise.

1) SOA is new to IT and the SOA
technology is proposed by the vendor
2This initiative is a turnkey project in
which the appointed project vendor is
fully accountable for the project
deliverables.
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CSF16 Subject matter
experts
are
involved in the
project
committee

4.00 Effective based on Majority perceived that the subject
functional or by matter expert from the business is
project domain.
effective based on functional or
individual project domain but not for
common application such as KMS,
BI and BSC.

Increase strategic partnership
with business users from
various
knowledge
backgrounds. Let business
champion common projects
such as KM, BI and BSC.

The vendor claimed that some
common applications such as KMS,
BI and BSC received less support
from the business users and therefore
suggested that 80% of these project
efforts should be driven by the
business users and not IT people.

Issues on common project
ownership should be resolved
or clear before the project
implementation
IT
project
governance
committee with supportive
team members from various
business
knowledge
is

important before the project
implementation

CSF17 IT
project
committee that
shares
knowledge
between
business and IT
exists

4.00 Effective based on
functional or by
project domain. Not
effective
for
common
projects
such as KMS, Portal,
BI or BSC or as the
enterprise projects).

Effective based on individual project
domains but less as the enterprise
project goals. Some of the vendor
blamed that they did not get support
from the Head of Division. Only
lower staffs are supportive.

Issues on common project
ownership and accountability
should be addressed and
resolved in the IT strategy
documentation before the
project implementation

CSF18 Service
performance
metrics
to
measure
SOA/service
project
outcomes exist

2.00 Not applied at the
technical or lowlevel because the
project is collectively
measured by project
timelines

Not applied in this initiative.
Majority perceived that MOHE use
status project timelines to track
project or application deliverables.
The service performance metric is
also not applied to measure common
process or service reuse at the
technical level.

CSF19 A
SOA
documented
strategy exists

3.36 The IT strategy/SOA Majority perceived that the IT/SOA Motivations for adopting
project strategy is project strategy is documented with SOA to achieve modulardocumented but not less clear requirements on SOA .
based application or for

285

Strategic partnership between
business and IT in sharing
common
knowledge
is
important before the project
implementation.

The service metrics should
also measure the completion
of low-level services during
the project implementation.

SOA strategy for
service or process
reuse.
These
requirements
only
available in
the
technical
project
documentations.
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CSF20 An Enterprise
Architecture
exists

CSF21 A
business
requirement
study
and

IT strategy or SOA
strategy is important
before
project
implementation
2.45 Only
the
EA
overview exists but
the detail Enterprise
Architecture as a
project master plan
or blueprint is not
available.
Only
general concept of
the
application
architecture
is
addressed in the
System Requirement
Study.

process reuse should also be
documented in the IT/SOA
project strategy.

Majority
perceived
that
the
Enterprise Architecture overview is
available but conceptual.
Several respondents from the vendor
team stated that MOHE should
undertake the enterprise architecture
study involving the entire Ministry
before this initiative is outsourced to
speed-up the project implementation.

Enterprise Architecture as
project master plan or design
blueprint is important to have
before
the
project
implementation

2.45 Business
Majority believes that the Business Detail Business Requirement
Requirement study Process Requirement Study and Study and standardization to
and standardization standardization is based on functional determine common process

standardisation
exists
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CSF22 A policy on
Service
Portfolio
Management
exists

of
common
processes is based on
project
functional
requirement.

or individual project requirement.
Business Requirement Study to
determine common process reuse for
cross application or the enterprise is
not implemented at the enterprise
Requirement
for level.
shared service or
process reuse is not Reasons:addressed at the
enterprise level.
1) Constraint on the contract
requirements (e.g. Contract is based
on functional approach)
2) Lack
human resources to
determine common reusable process
for cross applications
3) The design architect approaches
this project as functional based on the
contract requirements.
4) Vendor lack manpower to
determine shared or common process
reuse across application.
5) Requirements for shared or
process reuse for cross application or
enterprise is not address in the
contract
1.81 No policy on Service
Portfolio
Management
is
applied
in
this
initiative.

Several respondents believe that
there is no service portfolio
management used to prioritize the
project implementation by noting that
the scope of the initiative is too big to

reuse across application or as
enterprise
should
be
undertaken before the project
implementation

MOHE needs to reassess and
prioritize the initiative based
on the business requirement
that match with MOHE’s
technical capability before the
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CSF23 A policy
service
ownership
exists

achieve within 3 years. However,
only one respondent perceived that
the initiative is prioritized based on
the business requirements derived
from the ICT 5-year strategic plan
which has to be spent within the
allocated funding.

project implementation

No policy on service ownership
exists to resolve common process
reuse or shared services at the
enterprise level. Issues on service
ownership on common applications
are handled by the governance
committee in the ad-hoc way.

There should be a policy to
address service ownership
issues for shared services or
common application at the
enterprise level.

Majority believes that there is no
policy to address reuse of services at
the enterprise level. All the reuse
requirements are based on project
functional requirements or the need
basis. There are not mandatory at the
Not
Implemented enterprise level.
because
not
all
applications
are Reasons:expose as
web 1) To develop process reuse engine
services.
takes time and efforts.

Policy on service reuse
should be addressed in the
IT/project strategy before the
project implementation.

on

2.27 No policy on service
ownership
exists.
Issues are handled by
the
governance
committee at the
high-level.

CSF24 A policy on
service
reuse
exists

2.45 No policy for reuse
at the enterprise level
but based on project
functional
requirement.

Service
Portfolio
Management is critical to
prioritize the project based on
critical needs and technical
capability before the project
implementation.

Implemented
project library.

as 2) Based on functional project
requirements.
3) Policy on reuse is not mandatory
Policy Mechanism to at the enterprise level.
manage service life 4) Too early to measure reuse of
cycle is important services because the initiative is still
during
project in progress.
implementation and 5) The contract is approach as
depending on level functional-based. Constraint on the
of SOA maturity. existing contract
However, this issue 6) Lack human resources to compile
is not covered in the or study common processes for reuse
contract.
for the entire organisation
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CSF25 A policy to
manage
the
service lifecycle
exists

1.63 No
appropriate No policy or mechanism use to
policy to manage the manage the service lifecycle at the
service
lifecycle enterprise level. Majority said that
exists.
they depended on the vendor for
technical advice.
Not available as
service repository. No software tool is applied as service
Only available in repository to expose or monitor
system library.
service reuse in Web services. Some
common service reuse is available in
J2EE system library because the
development is a hybrid between
J2EE and web services.

Mechanism or a policy to
manage service development
lifecycle is important based
on the SOA maturity of the
organisation.
A policy to manage service
life cycle is important during
project implementation and
based on the level of SOA
maturity of the organisation.
on level of SOA maturity.
However, this issue is not
covered in the contract

1.45 Not available in this Majority of respondents believes that
initiative
there is no support tool such as a
service repository used in this
project.
Reasons:1) Not all services need to be
published
2) Based on the project functional
requirement
3) The initiative is based on aa hybrid
approach consisting J2EE and web
services. Objects are stored in the
system library.

CSF27 The
right
infrastructure or
technology
exists

3.45 Sufficient
infrastructure
but
some
of
the
technology used is
quite old and nonflexible.

CSF28 Mature
SOA
technology
exists

2.45 Not effective. Oracle
Service-based
products acquired to
support SOA lack
flexibility or mature
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CSF26 Support
tool
(e.g. a service
repository) to
publish/manage
services exist

Majority believes that MOHE’s Infrastructure and technology
infrastructure is sufficient to support maturity are important before
this project. However, the technology the project implementation
from Oracle SOA suites is not
flexible.
MOHE should request Proof
of Concept (POC) as part of
contract requirements before
the acceptance of
the
technology.
Respondents perceived most Oracle Acquiring
mature
SOA
SOA suits are not flexible and stable products or technology is
to be used in MOHE environment.
important before project
implementation
Reasons:-

to suit MOHE’s
requirements (e.g. to
process huge volume
of data)

1)Oracle SOA product such as ESB
is not capable to handle big volume
of data that fit MOHE environment
2)BPEL is not stable to handle
complex human tasks or workflow
3) Other Oracle Enterprise SOA suits
or products only work in their own
native environment but not for
enterprise integration.

MOHE should implement
Proof
of
Concept
for
hardware and application
before technology acceptance.
Need to enhance contract
management accountability or
add proof of concept in the
contact.
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MOHE should request Proof
of Concept (POC) as part of
contract requirements before
acceptance of the technology.
CSF29 SOA
exists

training

2.63 Not sufficient to
enhance IT skills in
Service design and
development in J2EE
and
XML
environment
as
required
by
the
projects.

Majority of respondents perceived
that IT training is not effective, too
basic and focused on product-based
and the training was implemented too
early.

SOA training should be based
on project requirements and
not on product training.
Enhance strategic partnership
for
technology
transfer
between vendor and IT.
Training on SOA and service
development is important
before and after the project
implementation and for IT to
take over the projects.

CSF30 Vendor
competence
exists

2.09 Low in ESOA and Two different views between IT and
Oracle SOA product vendor. Although IT perceives
suites.
vendor is good in J2EE environment,
however, majority perceived vendor
lack enterprise capability and
service-based skills.

Business Requirement study
should
be
implemented
separately or before project
implementation.

Business Requirement study
or Enterprise Architecture
study or master plan or design
should be implemented before
the project implementation to
avoid project delay).
Project
Implementation
2) Mismatched of technology should only focus on Service
capability with MOHE requirements design and development to
(e.g. Oracle SOA was not tested in fulfil project timelines.
the government environment such as
MOHE)
Vendor
competency
in
Service-based computing is
3) Weak contract management and important before project
accountability
implementation
Reasons being:1)Mismatched between the vendor
(i.e. sub-contractor) capabilities and
the chosen technology (e.g. Oracle
SOA suits for SSO requirements)
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4) Weak Governance between the
project main contractor and the sub
contract or because vendor claimed:- Wrongly interpret or negotiate
contract requirements.
- Vendor lost focus, involved in other
turnkey project at the same time
- Lack experienced in J2EE and
XML
developers.
First
time

experienced with Oracle SOA
products
- lack support from Oracle SOA
technical support
- Lack ability to manage users high
expectations
and
contract
requirements
- Too much time focused on Business
Reengineering Process and thus, the
Project scope escalates
- Delay in Business Requirement
Study sign-off by users
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CSF31 IT competence
exists

2.36 Low in SOA. Totally
dependent on the Too dependent on vendor. Reasons
project vendor.
1) First time experience with Oracle
SOA products.
2) This is a turnkey projects.
Technical solution is based on vendor
technical proposal.
2) No project master plan or design
blueprint to rely on

IT should be responsible and
accountable for the initiative
before the initiative is
outsourced to vendor.
IT
should
implement
Business Requirements Study
and design before project
implementation.
Prioritized
project
implementation based on
business urgency and IT
capability
MOHE needs to restructure or
create a specific unit to get

CSF32 Evaluation of
SOA success
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CSF33 Evaluation
service
expected
benefits

of

involve full time in ESOA
initiative.
3.00 Post
evaluation Project monitoring and tracking of Post evaluation exercise is
based on project project deliverables are done through important after the project
domain is not yet project meetings.
implementation
(post
implemented
evaluation stage).
because the project is
still ongoing
Post evaluation is not done because
project is still ongoing.
3.00 Post
evaluation
based on project
domain is not yet
implemented
because the project is
still on going

Project monitoring and tracking of
project deliverables are done through
project meetings because projects are
still ongoing.

Post evaluation of the project
is important after the project
implementation
(post
evaluation stage).
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THE INDIVIDUAL SCORES OF THE SCORECARD VALIDATION (PHASE 3)

Respondent 1: ITG1
Items
CSF1
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CSF2

CSF3

CSF4

CSF5

Attributes
Awareness
SOA

Average Comments
of
1.81 Agrees with the findings that the vendor was the one that proposed
this technology to MOHE. His comment was “SOA was new to us
when this technology was proposed in 2007. Our training was only
focused on learning SOA Oracle product-based ..We only hear
about SOA when doing this project”.
IT understands
3.72 Agrees with the findings that IT understands why SOA was used
SOA expected
and the expected benefits from this project. Comment from the
benefits
respondent was “We used SOA to implement modular-based
architecture so as to share some common services and speed-up
application development”.
Top
2.90 Agrees with the findings that MOHE’s top management does not
management is
understand SOA or business impacts of SOA on their businesses.
aware of the
business impact
of SOA
SOA strategy is
3.54 Agrees with the findings that SOA strategy is not explicitly
aligned
with
addressed in the IT strategy. SOA strategy is only addressed in
organisational
some technical documents.
strategy
SOA strategy is
3.36 Agrees with the findings that the IT strategy is linked with business
linked
with
requirements
business value

Accuracy
4.0

Usefulness
4.0

4.0

4.0

4.0

4.0

3.0

4.0

4.0

4.0

CSF6

CSF7

CSF8
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CSF9

CSF10

CSF11

CSF12

SOA strategy
provides a clear
SOA
project
roadmap
SOA strategy is
shared
with
business users

A
formal
governance
structure exists
Governance
provides active
support through
an IT steering
committee
Governance
provides clear
project
goal
settings
Governance
defines
roles
and
responsibilities
Governance is
active
in
decision making

3.54 Agrees with the findings that there is no specific SOA roadmap. His 4.0
comment is“we don’t have a specific SOA roadmap…but at the
technical level, we have our vendor to guide us through the
project”.
3.00 Agrees with the findings that the project strategy was shared with 3.5
the users. Disagree with the vendor’s statement which stated that
the project strategy was not well explained to the users and
therefore IT received lack of support from the users. His comment
was “Business users only need to know or are clear about their
individual project .The users only have to understand briefly the
IT/project strategy”.
3.45 Agrees with the findings that MOHE has sufficient project 4.0
governance structures.

4.0

3.54 Agrees with the findings that they were only active in the early 4.0
stage of the project.

4.0

3.54 Agrees with the findings that governance provides clear project 4.0
goal settings

4.0

3.36 Agrees with the findings that they defined clear project roles and 4.0
responsibilities for business users

4.0

3.27 Agrees with the findings that the governance committee was active 4.0
during the beginning of the project

4.0

4.0

4.0

CSF13

CSF14

CSF15
298

CSF16

CSF17

CSF18

or
resolving
SOA issues
Governance
provides central
funding
Governance
enforces
collaboration
between
business and IT
An expert group
to set SOA
policy
or
direction exists
Subject matter
experts
are
involved in the
project
committee
IT
project
committee that
shares
knowledge
between
business and IT
exists

Service
performance

4.00 Agrees that funding is not an issue in the Government. However, 3.0
he disagrees with the vendor which claimed that this project was
delayed to kick-start early due to the funding issues.
3.90 Agrees with the findings and his comment is “there are 4.0
weaknesses in the governance committee , for example, they do not
push users to collaborate with one another to achieve common
project goals”.

4.0

2.00 Agrees that MOHE lacked SOA experts. His comment is “we have 4.0
to rely on our vendors to advice us on technical matters of SOA”.

4.0

4.00 Agrees with the findings that the subject matter experts are only 4.0
effective at the divisional project level.

4.0

4.00 Agrees with the findings but disagree with the vendor’s statement 3.50
that said the business and not IT should drive the common
application such as Portal or KM. His comment against the
vendor’s statement is “it is difficult to assign system ownership for
common application such as Portal or KM to a specific division. If
user is the one to drive the common application, no division
[users]would willingly want to accept full accountability for that
application”.

4.0

2.00 Agrees with the findings that there is no service performance 4.0
metrics to measure services at the low-level.

4.0

4.0

CSF19

CSF20

CSF21
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CSF22

CSF23

CSF24

CSF25

metrics
to
measure
SOA/service
project
outcomes exist
A
SOA
documented
strategy exists
An Enterprise
Architecture
exists
A
business
requirement
study
and
standardisation
exists
A policy on
Service
Portfolio
Management
exists
A policy on
service
ownership
exists
A policy on
service
reuse
exists
A policy to
manage
the

3.36 Agrees that SOA strategy is not explicitly documented in the IT 4.0
strategy.

4.0

2.45 Agrees with the findings that the enterprise architecture 4.0
requirement is addressed in this project

4.0

2.45 Agrees that Business Requirement Study to standardize common 4.0
processes across application is not implemented for the entire
enterprise.

4.0

1.81 The project is prioritized based on ad-hoc requirements but the 3.0
vendor failed to abide with the project timelines

4.0

2.27 Agrees with the findings that there is no service ownership policy. 4.0
Service ownership issues are addressed by the Governance
committee in an ad-hoc way at the higher level.

4.0

2.45 Agrees with the findings that a policy on service reuse is not 4.0
mandatory because reuse is based on functional requirement from
users.
1.63 Disagrees with the vendor that users should drive a policy on 3.0
service life cycle or governance life cycle and not the IT people.

4.0

4.0

CSF26

CSF27

service lifecycle
exists
Support
tools(e.g.
a
service
repository) to
publish/manage
services exist
The
right
infrastructure or
technology
exists
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CSF28

Mature
SOA
technology
exists

CSF29

SOA
exists

CSF30

Vendor
competence
exists

training

1.45 Agrees with findings that there is no service repository to publish 4.0
services. However, he disagrees with the vendor who claimed that
the support tool is not required because it is not in the contract. His
comment was “the vendor should propose if it is critical to this
project”.

4.0

3.45 Agrees with the findings that MOHE has the right infrastructure and 4.0
technology to implement the project. His comment is “we have
ESB, BPEL and other Oracle SOA suites for this project but these
products caused so many problems which disrupt other projects”.

4.0

2.45 Agrees with the findings that the technology that the vendor 4.0
proposed for MOHE is not stable and mature. He gave few
examples such as “The ESB, BPEL and Oracle suites [KMS, BI and
Oracle Portal) could not integrate with each other..the ESB could
not process large data ..BPEL also could not process complex
workflow..”
2.63 Agrees with the findings that there were weaknesses in the training. 4.0
His comment was ‘SOA training was only on hands-on SOA Oracle
products and not focused on service development”.

4.0

2.09 Agrees with the findings that the vendor is not competence in many 4.0
areas. His comment was “our vendor spent several months to
resolve project integration between Oracle SOA products and
Portal in which at the end caused lots of delays on other projects”.

4.0

Agrees with the vendors that their developers were young and were
lacking of industrial experiences

4.0

CSF31

IT competence
exists

2.36 Agrees with the findings that IT lacked technical competence. 4.0
Agrees that the technology or project deliverables and
accountability are on the project vendor. The project vendor is
expected to transfer knowledge skills to IT.

4.0

CSF32

Evaluation of
SOA success
Evaluation of
service
expected
benefits

3.00 Agrees with the findings that project tracking and evaluation are 4.0
done through project committees
3.00 Agrees with the findings that project tracking and evaluation are 4.0
done through several project committees.

4.0

CSF33

4.0
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Respondent 2: ITG2
Items
CSF1

Attributes
Average Comments
Accuracy
Awareness of SOA
1.81 Agrees with the findings that MOHE lacked awareness on 4.0
SOA. First time learnt about SOA concept during Oracle
training course. Agrees with the findings that this technology
was proposed by the project vendor, so the project vendor is
the one that should be accountable to deliver this project.

Usefulness
4.0
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Agrees that it is critical for MOHE to understand SOA if IT
people wished to gain benefits from the project.
CSF2

CSF3

CSF4

CSF5

IT
understands
SOA
expected
benefits
Top management
is aware of the
business impact of
SOA
SOA strategy is
aligned
with
organisational
strategy
SOA strategy is
linked
with
business value

3.72 Agrees with the findings that IT knows what to expect from 4.0
SOA project

4.0

2.90 Agrees that MOHE’s top management is clear with the project 4.0
deliverables in general but not aware of SOA benefits which
may affect their businesses. Agree with the findings that there
is no clear strategy that addresses SOA at the strategic level.
3.54 Agrees that the IT strategy is aligned with MOHE’s 4.0
organisational strategy but the IT strategy has not addressed
SOA requirements at the higher level. Her comment is “IT
strategy is sufficient to address MOHE’s business
requirements”.
3.36 Agrees with the findings that the IT strategy is linked with 4.0
MOHE’s business requirements”.

4.0

4.0

4.0

CSF6

SOA
strategy
provides a clear
SOA
project
roadmap
SOA strategy is
shared
with
business users

3.54 Agrees with the findings that there is no specific SOA project 4.0
roadmap. Her comment is “at the technical level we depend
on the vendor’s expertise to help us in this project”

4.0

3.00 Disagrees with the vendor. Her comment was “Business users 3.5
only need to know that their business requirements are
catered for in the project, [there is]no need for them to
understand in detail the entire IT/SOA project strategy”.

4.0

A
formal
governance
structure exists
CSF9 Governance
provides
active
support through an
IT
steering
committee
CSF10 Governance
provides
clear
project
goal
settings
CSF11 Governance
defines roles and
responsibilities
CSF12 Governance
is
active in decision
making
or
resolving
SOA
issues

3.45 Agrees with the findings that there were weaknesses in the 4.0
way governance managed this project.

4.0

3.54 Agrees with the findings that the governance committee was 3.5
only active in the early stage of the project because of
vendor’s slow performance to deliver the projects.

4.0

3.54 Agree with some of the findings that the governance 3.5
committee was only active in the beginning of the projects.

4.0

3.36 Agree with the roles and responsibilities played by the 3.5
governance committee

4.0

3.27 Agree with the findings that the governance was only active in 3.5
resolving the project issues in the beginning of the project.

4.0

CSF7

CSF8
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CSF13 Governance
provides
central
funding
Items Attributes
CSF14 Governance
enforces
collaboration
between business
and IT
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CSF15 An expert group to
set SOA policy or
direction exists
CSF16 Subject
matter
experts
are
involved in the
project committee
CSF17 IT
project
committee
that
shares knowledge
between business
and IT exists
CSF18 Service
performance
metrics to measure
SOA/service
project outcomes

4.00 Agree that funding is not an issue in the Government.

4.0

4.0

3.90 Agrees with the findings that the governance committee 4.0
lacked enforcement for users to share knowledge between
them and IT when it comes to define requirements for
common applications such as Portal and KM. She added with
comments “users only share their expertise at the functional
or individual project domain. Some Head of division
(governance committee members) give less participation to
support business requirement for common applications”.
2.00 Agrees with the findings that MOHE lacked internal SOA 4.0
expertise and therefore has to depend on the project vendor
for technical matters involving SOA

4.0

4.00 Agrees with the findings but her comment is “ it is difficult to 3.0
get the subject matter experts to agree or get involved in the
requirement study for common application such as Portal or
KM which is used by all the enterprise”.
4.00 Agrees with the findings but with her comment “difficult to 3.0
assign ownership to define common application or reuse of
common services to one specific division. Usually we will let
the governance committee resolve this matter”.

4.0

2.00 Agrees that service performance metrics are not applied in this 4.0
project

4.0

4.0

4.0

exist
CSF19 A
SOA
documented
strategy exists
CSF20 An
Enterprise
Architecture exists
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3.36 Agrees that SOA project strategy is not documented at the 4.0
higher level.

4.0

2.45 Agrees with the findings that the Enterprise Architecture 4.0
overview exists as part of the project documentation

4.0

CSF21 A
business
requirement study
and standardisation
exists
CSF22 A
policy
on
Service Portfolio
Management exists

2.45 Agrees with the findings that the Business Requirement Study 4.0
and standardization is based on functional or individual
project requirement.

4.0

1.81 Disagrees with the findings that there is no policy on service 3.0
portfolio management. Her comment was “the project was
prioritized based on MOHE’s business requirements which
derived from the IT strategy.

4.0

CSF23 A
policy
on
service ownership
exists

2.27 Agrees with the findings that there is no policy on service 3.0
ownership. However, disagrees with the vendor’s statement
that policy matters on governance should be driven by
business and not IT people.
2.45 Agrees that a policy on service reuse is not 4.0
mandatory..therefore, service reuse for cross application is not
applied or enforced for the entire enterprise.
1.63 Agrees that policy to manage service life cycle is not 4.0
mandatory.

4.0

1.45 Agrees with the findings that a service repository is not 4.0
available to publish reuse of services in this project.

4.0

CSF24 A
policy
on
service reuse exists
CSF25 A
policy
to
manage the service
lifecycle exists
CSF26 Support tools(e.g.
a
service
repository)
to
publish/manage

4.0

4.0

services exist
CSF27 The
right
infrastructure
or
technology exists
CSF28 Mature
SOA
technology exists
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CSF29 SOA
training
exists
CSF30 Vendor
competence exists
CSF31 IT
competence
exists
CSF32 Evaluation of SOA
success
CSF33 Evaluation
of
service expected
benefits

3.45 Agrees with the findings that MOHE has sufficient 4.0
infrastructure and technology to support this project.

4.0

2.45

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0

Agrees with the findings that the technology purchased was
not mature or open by giving example “Our Portal could not
integrate with KM server”. Oracle Portal 10g and KM server
are not stable.
2.63 Agrees that SOA training is limited to SOA product-based and
less on service development.
2.09 Agrees with the findings that vendor is less competent with
Oracle SOA suites.
2.36 Agrees with the findings that IT people rely so much on the
vendor.
3.00 Agrees with the findings that the project evaluation is
regularly tracked in the project meetings.
3.00 Agrees with the findings that the project evaluation is
regularly tracked in the project meetings.
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THE INDIVIDUAL SCORES OF THE SCORECARD VALIDATION (PHASE 3)

Respondent 3: ITG3
Items

Average Comments (Respondents give comments based on findings on Accuracy
strengths and weaknesses tabulated in the scorecard report)
Awareness of SOA
1.81 Agrees with the findings that SOA awareness is low. However, 3.0
she added reasons with these comments: ‘’IT division has to
carry current workload and the ESOA project in parallel. Our
request to have a dedicated team such as Project Monitoring
Office (PMO) have been turned down by our top
management..we are lacking of specialized team to work fulltime with the vendor team which deprives us from getting
deeper understanding and technology transfer from [the]
vendor.

Usefulness

CSF2

IT
understands
SOA
expected
benefits

3.72 Agrees with the findings. Agrees that IT staff knows in general 3.0
SOA expected benefits of this project which is to achieve a
modular-based, and to share and reuse common services to
speed-up application development.

4.0 (Useful for
future project)

CSF3

Top management
is aware of the
business impact of
SOA
SOA strategy is
aligned
with
organisational
strategy

2.90 Agrees with the findings that MOHE’s top management is not 3.0
aware or does not understand the benefits of SOA on their
businesses.

4.0(Useful
for
future project)

3.54 Agrees with the findings that there is no explicit SOA strategy 3.50
but claims that MOHE’s IT strategy is sufficient to address
their users ’business requirements. She commented that“ SOA
project requirements are documented in the tender project
specification…and also as part of the contract which they[

4.30

CSF1
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CSF4

Attributes

4.0 (Knowing this
information
is
useful)

CSF5

SOA strategy is
linked
with
business value

CSF6

SOA
strategy
provides a clear
SOA
project
roadmap
SOA strategy is
shared
with
business users

CSF7
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CSF8

A
formal
governance
structure exists
CSF9 Governance
provides
active
support through an
IT
steering
committee
CSF10 Governance
provides
clear
project
goal
settings
CSF11 Governance
defines roles and
responsibilities

vendor] has to comply”
3.36 Agrees with the findings that the IT/SOA project strategy is 3.50
aligned with the business strategy. However, SOA requirement
is not addressed at the higher level strategy.

4.30

3.54 Agrees with the findings that there was no SOA project 3.50
roadmap used IT strategy as a project roadmap.
She
commented that “at the technical level, we have our vendor to
guide us on SOA technical matters”.
3.00 Disagrees with the vendor which argued that the project 3.0
strategy was not well understood by the users. Her comment is
“ only new users don’t understand this project. Other senior
users do understand why we implement this project. We give
briefs regularly to in the project meetings”.
3.45 Agrees that the Governance project structures are sufficient to 4.0
steer this project.

4.30

3.54 Agrees with the findings that Governance lacked project 4.0
champion to steer this project.

4.0

3.54 Agrees with the findings that there were weaknesses in the 4.0
governance committee which lacked monitoring and
enforcement on this project

4.0

3.36 Agrees with the findings of this study.

4.0

3.50

4.0

4.0

CSF12 Governance
is
active in decision
making
or
resolving
SOA
issues
CSF13 Governance
provides
central
funding
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CSF14 Governance
enforces
collaboration
between business
and IT
CSF15 An expert group to
set SOA policy or
direction exists
CSF16 Subject
matter
experts
are
involved in the
project committee
CSF17 IT
project
committee
that
shares knowledge
between business
and IT exists
CSF18 Service
performance
metrics to measure
SOA/service

3.27 Agrees with the statement that the governance committee was 3.50
only active during the early stage of this project.

4.0

4.00 No issue. Disagrees with the vendor’s statement that the project 2.50
was delayed for implementation because of funding. Her
comment was “funding was not an issue because the allocation
for this project was approved at the national level”.
3.90 Agrees with the findings that MOHE lacked project champion 3.90
to drive this project common goals.

3.0

2.00 Agrees with the findings that MOHE lacked SOA expertise, so, 3.0
they need to depend fully on the vendor’s expertise. She
claimed that SOA concept is difficult to apply.
4.00 Agrees with the findings but disagrees with the vendor’s 3.0
comment that users or subject matter experts should drive the
common projects such as Portal or KM.

3.80

4.00 Agrees with the findings that the subject matter experts were 3.0
only effective at the divisional level or when involved in their
own individual project.

4.0

2.00 Agrees that there is no policy or requirement for service metrics 4.0
measurement in this project.

4.0

3.90

4.0

project outcomes
exist
CSF19 A
SOA
documented
strategy exists
CSF20 An
Enterprise
Architecture exists
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CSF21 A
business
requirement study
and standardisation
exists
CSF22 A
policy
on
Service Portfolio
Management exists

CSF23 A
policy
on
service ownership
exists
CSF24 A
policy
on
service reuse exists
CSF25 A
policy
to
manage the service
lifecycle exists
CSF26 Support tools(e.g.
a
service
repository)
to

3.36 Agrees with the findings that the IT/SOA project strategy is 3.50
fully documented.

4.0

2.45 Agrees on some parts of the findings. EA as a general concept 3.0
is already available. However, the detail study on the EA is not
fully available.

4.0

2.45 Disagrees with the vendor’s statement that the ESOA contract 2.90
is based on the functional requirement and not for the entire
organisation.

4.0

1.81 Disagrees with the findings. Her comment was “the project 2.80
portfolio was derived from the users’ business requirements
specified in the IT strategy.. some projects are mandatory to
implement in parallel within the allocated time when funding
for this project was approved at the national level”
2.27 Agrees that there is no policy to address the service ownership 3.80
issues on service reuse and for common application.

2.80

2.45 Agrees that there is no policy on service reuse for the entire 4.0
organisation. Service reuse is only enforced on certain
application based on the project functional requirements.
1.63 Agrees with the study that there is no policy to manage service 3.50
lifecycle in this project. All technical matters are addressed in
the Project Working Committee
1.45 Disagrees with the vendor’s statement that the requirement for 3.0
a service repository was not in the contract. Her comment was
“the vendor should propose if they think a SOA repository is

4.0

4.0

4.0

3.80

publish/manage
services exist
CSF27 The
right
infrastructure
or
technology exists
CSF28 Mature
SOA
technology exists

critical”.
3.45 Agrees with the findings.

4.0

4.50

CSF31 IT
competence
exists

2.36 Agrees with the findings that they [IT] lacked technical 4.0
expertise and rely too much on the vendor.

4.0
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4.0

CSF29 SOA
training
exists
CSF30 Vendor
competence exists

2.45 Agrees with the vendor’s statement that the Oracle products 4.0
that they purchased are not mature or stable. Her comment was
“BPEL could not process workflow with complex human
tasks..ESB could not process large data in some applications”.
2.63 Agrees with the findings that the training was so basic and 4.0
limited to product-based.
2.09 Agrees with the findings that the vendors lacked competence on 4.0
SOA suites. Her comment was “the vendor is also in the
process of learning and lacks of expertise in Oracle SOA
suites…they lacked expertise to master the products. Agrees
with the recommendation that MOHE should request for proof
of concept from Oracle”.

CSF32 Evaluation of SOA
success
CSF33 Evaluation
of
service expected
benefits

We [IT] at the same time have to handle current projects and
the ESOA project in parallel.
3.00 Agrees with the findings that the project is tracked and 4.0
evaluated through project meetings
3.00 Agrees with the findings that the project is tracked and 4.0
evaluated through project meetings

4.0
4.0

4.0
4.0

APPENDIX E
THE INDIVIDUAL SCORES OF THE SCORECARD VALIDATION (PHASE 3)
Respondent 4: ITG4
Items
CSF1

CSF2

CSF3
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CSF4

CSF5

CSF6

CSF7

Attributes
Average Comments
Awareness of SOA
1.81 Agrees with the findings that IT people awareness in SOA is
low but disagrees with the statement that the vendor is fully
responsible for this project.
IT
understands
3.72 Agrees with the findings that IT understands why SOA is used
SOA
expected
in this project in general sense but not on reuse for common
benefits
services
Top management
2.90 Agrees with the findings that MOHE’s top management lacked
is aware of the
awareness on SOA
business impact of
SOA
SOA strategy is
3.54 Agrees with the findings that IT strategy is aligned with
aligned
with
MOHE’s organisational strategy. However, for technical
organisational
requirements etc., they rely on vendor expertise to help them
strategy
through the project
SOA strategy is
3.36 Agrees that the project (strategy to use SOA) is aligned with the
linked
with
business requirements.
business value
SOA
strategy
3.54 Agrees with the findings that SOA strategy is not addressed at
provides a clear
the IT high-level strategy…but she claimed that they have a
SOA
project
clear IT/SOA project roadmap.
roadmap
SOA strategy is
3.00 Agrees with the findings that the IT strategy is well explained
shared
with
to users in the project
business users

Accuracy
3.0

Usefulness
4.0

4.0

4.0

4.0

4.0

3.50

4.0

4.0

4.0

3.50

4.0

3.0

4.0

CSF8

CSF9

CSF10

CSF11
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CSF12

CSF13

Items
CSF14

A
formal
governance
structure exists
Governance
provides
active
support through an
IT
steering
committee
Governance
provides
clear
project
goal
settings
Governance
defines roles and
responsibilities
Governance
is
active in decision
making
or
resolving
SOA
issues
Governance
provides
central
funding
Attributes
Governance
enforces
collaboration
between business
and IT

3.45 Agrees with the findings that the governance structure is 4.0
effective in the beginning of the project set-up.

4.0

3.54 Agrees with the findings that the governance committee is 4.0
effective only in the beginning of the project.

4.0

3.54 Agrees with the findings that there are some weaknesses in the 4.0
governance

4.0

3.36 Agrees with the findings that there are some weaknesses in the 4.0
governance

4.0

3.27 Agrees with the findings that there are some weaknesses in the 4.0
way governance committee handles the project

4.0

4.00 Agrees with the findings that funding is not an issue with full 3.80
support from the governance.

4.0

3.90 Agrees with the findings that there are weaknesses in which the 3.50
governance could not enforce the users to get involved when
defining business requirement for common application. The
users only support their individual projects.

4.0
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CSF15 An expert group to
set SOA policy or
direction exists
CSF16 Subject
matter
experts
are
involved in the
project committee
CSF17 IT
project
committee
that
shares knowledge
between business
and IT exists
CSF18 Service
performance
metrics to measure
SOA/service
project outcomes
exist
CSF19 A
SOA
documented
strategy exists
CSF20 An
Enterprise
Architecture exists
CSF21 A
business
requirement study
and standardisation
exists
CSF22 A
policy
on
Service Portfolio
Management exists

2.00 Agrees with the findings that MOHE lacked internal expert on 4.0
SOA

4.0

4.00 Disagrees with the vendor that business should drive common 3.0
application such as Portal and KM and not IT people.

3.50

4.00 Agrees with the findings that users are effective at their 3.0
divisional project level but are less involved to determine
business requirements for common or shared application.

3.50

2.00 Agrees with the findings that there is no policy on service 4.0
performance metrics applied at the technical level.

4.0

3.36 Agrees with the finding that the IT/project strategy was 4.0
documented but not SOA at the high-level.

4.0

2.45 Agrees with the findings that the overview of EA exists in this 4.0
project.
2.45 Agrees with the findings that BRS to determine common 4.0
services for reuse is not done across the organisation

4.0

1.81 Agrees with the findings that there is no policy on Service 4.0
Portfolio Management to prioritise the projects.

4.0

4.0

CSF23 A
policy
on
service ownership
exists
CSF24 A
policy
on
service reuse exists

315

CSF25 A
policy
to
manage the service
lifecycle exists
CSF26 Support tools(e.g.
a
service
repository)
to
publish/manage
services exist
CSF27 The
right
infrastructure
or
technology exists
CSF28 Mature
SOA
technology exists
CSF29 SOA
training
exists
CSF30 Vendor
competence exists
CSF31 IT
competence
exists
CSF32 Evaluation of SOA
success

2.27 Agrees with the findings that there is no policy to address 3.0
service ownership for shared services

4.0

2.45 Agrees with the findings and provides comments:“service 3.0
reuse takes time to develop ..Reuse of services only becomes
mandatory on the application with clear process flow. Reuse is
not done for the entire organisation but based on the project or
functional requirement”.
1.63 Agrees with the findings that there is no policy on service 3.50
lifecycle applied in this project

4.0

1.45 Agrees with the findings that this project does not have a SOA 3.0
repository to publish services

4.0

3.45 Agrees with the findings that MOHE has
infrastructure and technology to support the project.

sufficient 4.0

4.0

2.45 Agrees with the findings that the SOA products that MOHE 4.0
used are not mature and stable
2.63 Agrees with the findings that training for IT is not effective 4.0
because it is only on product-based.
2.09 Agrees with the findings that vendors lacked expertise in many 4.0
areas.

4.0

2.36 Agrees with the findings that IT lacked technical capabilities 4.0
and rely so much on the project vendor.
3.00 Agrees with the findings that project tracking and evaluation 4.0
are handled through project meetings.

4.0

4.0

4.0
4.0

4.0

CSF33 Evaluation
of
service expected
benefits

3.00 Agree with the findings that project tracking and evaluation are 4.0
handled through project meetings.

4.0
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APPENDIX E

THE INDIVIDUAL SCORES OF THE SCORECARD VALIDATION

Respondent 5: ITG5
Items
CSF1

Attributes
Average Comments
Accuracy
Awareness of SOA
1.81 Agrees with the findings that SOA awareness is low but 4.0
disagree with some comments made by the IT respondents that
SOA concept was driven and proposed by the project vendor.
The ICT manager’s comment was “ I’m the one that proposed
this technology and the project vendor proposed the product.
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He agrees that the SOA awareness is low. His comment was
“We give them [IT staff] training courses in the early stage of
the project ..probably some of them have forgotten..now the
project is already in the final year..our top priority is to
complete the project ..within the extension period. ..because the
project progresses too slow, we have to appoint a new vendor
to complete the project. ..once the contract with the current
vendor is over and the project is stable…we will review the
project and focus our attention back on SOA and review what
went wrong with the project.
He says that knowing MOHE’s strengths and weaknesses in
this project are useful to improve the current project in the
future.
SOA is used in this project to build modular
architecture.

Usefulness
4.0

CSF2

IT
understands
SOA
expected
benefits

3.72 He agrees with the findings that the IT people understand the 4.0
SOA expected benefits of this project.

4.0

He added with comments “ we used SOA as a modularbased..for reuse of services to speed-up application
development… which we hope to reduce IT cost if the projects
are done properly”.
CSF3

Top management
is aware of the
business impact of
SOA
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2.90 Agrees with the findings that MOHE’s top management does 4.0
not understand SOA. However, a comment from the ICT
manager was “Top management does not need to understand
SOA..it’s up to us[IT] to use whatever strategy as long as we
deliver their applications on time..it is sufficient for top
management to know that their systems work and are
operational. Whatever approach that we use in the project, they
have to support us”.

4.0

He added: “It’s okay for users to know the project. However,
the technical staff should know the concept and SOA benefits.
IT should also develop services together with the vendor”
CSF4

SOA strategy is
aligned
with
organisational
strategy

CSF5

SOA strategy is
linked
with
business value

3.54 Agrees that SOA project strategy is aligned with MOHE 3.0
strategy. Agrees that SOA project strategy is only addressed in
the technical project documents, mandatory in tender specs but
not addressed in the IT strategy because the IT strategy is to
address high-level business requirements.
3.36 Agrees with the findings that IT strategy/SOA project strategy 3.0
is linked with the business requirement.

4.0

4.0

CSF6

SOA
strategy
provides a clear
SOA
project
roadmap

3.54 Agrees with the findings that they have a clear IT/project 4.0
roadmap. The IT strategy has already provided us with a
similar and clear project roadmap from translating “as is
required into “to be” required.

4.0

His comment was “It is not easy to address SOA project
roadmap for the entire organisation..we need to study and
understand business process of each division in detail to
determine which processes are common and can be shared for
reuse..not all services need to be shared”.
“Having a clear SOA roadmap is a time consuming
process..the process is all dependent on functional
requirements from the business people”.
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CSF7

SOA strategy is
shared
with
business users

3.00 Agrees with the findings that the project strategy is well 4.0
explained to users. However, disagrees with the vendor’s
statement with this comment “ What users need to know is that
their business requirements are catered for in this project.
What kind of strategy to develop and automate their work are
not for users or business to know. The Business users only
need to know or are clear on their project deliverables. A user
needs to understand IT/SOA project strategy only briefly”.

4.0

CSF8

A
formal
governance
structure exists

3.45 Agrees with the findings that only the set-up of the Governance 4.0
structural committee is effective.

4.0

His comment was “ there are two types of governance..topdown and bottom-up…what we had experienced was a bottomup governance, driven by the IT division rather than coming

from top-down governance efforts”. He added “ Even though
having the governance structure is mandatory at the national
level, the structure was not effective. This type of governance
lacked attitude to solve issues…good governance is about
attitude ..good governance means having a good project
champion who can go into detail to resolve the issues..good
governance also means that they know what to achieve from the
project and will try to resolve the issues as quickly as
possible”.
CSF9
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CSF10

CSF11

CSF12

CSF13

Governance
provides
active
support through an
IT
steering
committee
Governance
provides
clear
project
goal
settings
Governance
defines roles and
responsibilities
Governance
is
active in decision
making
or
resolving
SOA
issues
Governance
provides
central
funding

3.54 Agrees with the findings that governance support is only 4.0
active in the early stage of the project

4.0

3.54 Agrees with the findings that the governance provides clear 4.0
project goals

4.0

3.36 Agrees with the findings that there were some weaknesses in 4.0
the way governance handled the project

4.0

3.27 Agrees with the findings that there were weaknesses in the 4.0
governance committee to resolve project issues

4.0

4.00 Agrees with the findings that funding is not the issue. His 4.0
comment was “we received sufficient funding for this project
..but the money could not be disbursed because the project was

4.0

CSF14

CSF15

Governance
enforces
collaboration
between business
and IT
An expert group to
set SOA policy or
direction exists

Subject
matter
experts
are
involved in the
project committee

CSF17

IT
project
committee
that
shares knowledge
between business
and IT exists
Service
performance
metrics to measure
SOA/service
project outcomes
exist
A
SOA
documented
strategy exists
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CSF16

CSF18

CSF19

slow to produce the output.
3.90 Agrees that it is effective at the functional level but not at the 4.0
enterprise project due to weaknesses in the Governance . The
governance lacked a project champion to steer and drive this
project effectively.

4.0

2.00 Agrees with his comments “MOHE does not have SOA 3.80
expertise. We lacked technical expertise to drive SOA..therefore
we have to rely on experts from the vendor group to guide us
through the project”.

4.0

4.00 Agrees with his comment “ there are sufficient subject matter 3.0
experts on specific business processes but difficult to get them
to agree on some common requirements for enterprise use for
example in Portal and KMS applications where users of these
applications are for the entire enterprise”.
4.00 His comment was “agree that in the beginning of the project, 3.0
users were fully committed but later users lost confidence when
their projects did not show any progress. Difficult to assign
ownership to a particular division to take charge of some
common application”.
2.00 Agrees that the detail service metrics is not applied in this 3.0
project.

4.0

3.36 Agrees with the findings that the project strategy is fully 4.0
documented. However SOA is addressed in the technical
documentation.

4.0

4.0

4.0
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CSF20

An
Enterprise
Architecture exists

2.45 Agrees with the findings that MOHE has a general concept on 3.0
EA. Disagrees with the recommendation in this study that the
EA has to complete first which he thinks may slow down the
project implementation.
2.45 Although he agrees with some of the findings, his comment is
3.0
“BRS requirements are standardized only at the divisional level
but not for the entire organisation. He disagrees with the
vendor’s statement that BRS was not done for the entire
organisation because of limitation in the scope of the contract.
His comment was “ the issue was that our project vendor
lacked expertise and manpower to cover BRS for the entire
organisation”.

4.0

CSF21

A
business
requirement study
and standardisation
(BRS) exists

CSF22

A
policy
on
Service Portfolio
Management exists

1.81 Agrees that MOHE’s projects are all high impact projects 3.0
which need to run and implement in parallel because of the
urgent needs from the top. We have prioritised these projects
but the problem is that our project vendor lacked manpower to
deliver these projects in parallel.

4.0

CSF23

A
policy
on
service ownership
exists

2.27 Not so much an issue but more on the user’s attitude. It is 3.0
difficult to assign ownership to a specific division that will
accept and be accountable for the common application such as
a Portal or KM.

4.0

CSF24

A
policy
on
service reuse exists

2.45

4.0

3.0
Even though he agrees with some of the findings that there is
no policy to enforce service reuse at the enterprise level or in IT
strategy, however, he disagrees with the vendor’s statement that
reuse is not mandatory in the contract.

4.0

His comment is “not all projects require reuse…..it is time
consuming to determine which service is suitable for reuse
across the organisation..our policy is flexible..it all depends on
the functional requirement “ He added if there is a need for
reuse, the solution architect from the vendor project team
should advice us”.
CSF25

CSF26
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CSF27

CSF28

A
policy
to
manage the service
lifecycle exists
Support tools(e.g.
a
service
repository)
to
publish/manage
services exist
The
right
infrastructure
or
technology exists
Mature
SOA
technology exists

1.63 Important to apply and vendor should proposed in the tender 3.0
proposal.

4.0

1.45 Disagrees with the findings and he argues that the vendor 3.0
should propose in the tender project if they think having a
service repository is critical to manage services in this project.

4.0

3.45 Agree with the findings that they have sufficient infrastructure 4.0
and technology to support this project.

4.0

2.45 Disagrees with the project vendor that blamed the technology 4.0
or product used in this project as immature. His comment was “
All the technical issues that the vendor experienced [in the
project] were not due to immature products..vendor themselves
lacked expertise and do not have enough manpower to master
the technology which they had proposed in the tender proposal.

4.0

He added with the comment “only 3 applications from the
total 6 applications used Oracle suites ..these products were
proposed by the project vendors themselves and it was very
unfortunate that they lacked expertise in the technology that

they had earlier claimed during the tender project”.
He added “a vendor who is technically expert would deliver the
project on time and within budget regardless [of] whether the
project is SOA or non SOA”.
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CSF29

SOA
exists

CSF30

Vendor
competence exists

CSF31

IT
competence
exists
Evaluation of SOA
success
Evaluation
of
service expected
benefits

CSF32
CSF33

training

2.63 Agrees with the findings that IT training was too basic and it 3.0
was given in the early stage of the project.

4.0

2.09 Agrees with the findings that the vendor team lacked expertise
in integrating Oracle SOA products that they themselves
proposed in the tender project and blamed the vendor who
caused the delays and not the technology.
2.36 Agrees with the findings that the IT people lacked technical
competence in this project.
3.00 Agrees with the findings that the project is evaluated through
the project weekly meetings.
3.00 Agrees with the findings that the project is regularly evaluated
through weekly meetings.

3.0

4.0

4.0

4.0

4.0

4.0

4.0

4.0
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